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The rate of dissolution of polycrystalline beryllium 
was studied In hydrofluoric, hydrochloric and sulfuric 
acids. Two samples of beryllium containing different 
amounts of beryllium oxide were used. The experiments 
were performed at temperatures ranging from 20 to 50°C, 
and at various acid concentrations. The kinetics of these 
heterogeneous processes conformed to a reaction order of 
approximately one In all the cases. Since the conditions 
of the surface were complex during dissolution, these 
might complicate the reaction. This might be due to the 
oxide layer, which is present as Impurity,
The difference effect was determined at various acid 
concentrations at 2 5 using a beryllium-platinum cell.
The difference effect in the Initial stages was directly 
proportional to the galvanic current. At higher current 
densities, the difference effect declined slightly from a 
linear relationship, A very strong positive difference 
effect was observed for beryllium dissolving anodlcally 
In hydrofluoric acid. The value of the proportionality 
constant K was higher than 6,97*
The two beryllium samples differed markedly in their 
behavior In hydrochloric acid, exhibiting the negative and 
the positive difference effect. The beryllium reacted with 
hydrochloric acid forming chunks which were visible to the 
unaided eye.
ill
In sulfuric acid, a positive difference effect was 
observed with the values of K well below 6.97*
The apparent valence of beryllium ions going into 
solution during anodic dissolution was calculated. This 
resulted In ionic charges of extremely high and low values. 
It was thus concluded that the normal valence of beryllium 
ions does not change under these conditions.
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ACKNOWLEDGEMENTS
The author wishes to express his sincere gratitude 
and appreciation to Dr. M. E. Straumanls, Research Pro­
fessor of Metallurgy, for his constant direction and 
Invaluable assistance throughout the course of this 
investigation.
He also wishes to express his gratitude to Dr.
A. W. Schlechten, Chairman of the Department of Metal­
lurgical Engineering for his continual aid and encourage' 
ment. -
The author is grateful to the Administration of 
the University of Missouri School of Mines and Metal­
lurgy and the United States Atomic Energy Commission, 
Contract AT (ll-l) 73  ^ Project for the financial 
assistance received.
VTABLE OF CONTENTS
TITLE PAGE........ ....... ...................
a b s t r a c t.......................... ..........
ACKNOWLEDGEIVENTS. . ........ ........ .
TABLE OP CONTENTS. , ................ .........
LIST OP FIGURES..............................
LIST OP TABLES. ........................ ......
I. INTRODUCTION. . ...............................
II. REVIEW OF LITERATURE........ ...............
III. EXPERIMENTAL....... .........................
Materials Used in this Investigation......
1. The Influence of the Concentration of 
the Acid on the Dissolution Rates.....
A. Apparatus.........................
B. Procedure . ...........
C. Data and Results................ .
D. Sample Calculation................
2. The Influence of Temperature on the
Dissolution Rates. ....................
A, Apparatus and Procedure ...........
B. Data and Results...... .
1 . Dissolution of Beryllium in 
Hydrofluoric Acid.............
























3- Dissolution of Beryllium in 
Sulfuric Acid.
O. Sample Calculations................
1. Calculation of the Reaction 
Rate Constant,
2. Calculation of Activation 
Energy.
D, Dependence of the Reaction Rate on
the Hydrogen Ion Concentration....
E, Temperature Coefficients of the 
Dissolution Reaction.
P. Chunk Formation in Perchloric Acid 
and Hydrohromlc A c i d . o . . . .
3. The Difference Effect on Berylllimi 
Dissolving in Hydrofluoric, Hydro­




D. Data and Results
E. Sample Calculations.
P. Calculation of the Apparent Charge 
of Beryllium Ions................. ...


















1. Free Dissolution of Beryllium in
Hydrochloric, Hydrofluoric and 
Sulfuric Acids..........................
A. Introduction..... ...... ........ .
1. The Theory of Local Cell Action
2. Chemical Dissolution......... .
3- General Criteria of a Diffusion-
Controlled Rate.................
B. Dissolution of Beryllium in
Hydrofluoric Acid.......... ........
C. Dissolution of Beryllium in
Hydrochloric Acid............ .
D. Dissolution of Beryllium in
Sulfuric Acid...... ...............
2. Anodic Dissolution of Beryllium in 
Hydrofluoric, Hydrochloric and Sulfuric 
Acids (Difference Effect)..............
A. Anodic Dissolution of Beryllium in 
Hydrofluoric Acid..................
B. Anodic Dissolution of Beryllium in
Hydrochloric Acid................ .
C. Anodic Dissolution of Beryllium in 
Sulfuric Acid.
Recommendations............................
































The effect of hydrofluoric acid con­
centration on the reaction rate of 
Be (Sample A) ...... .
Determination of reaction order for the 
dissolution of Be (Sample A) in hydro­
fluoric acid.............. ................
The effect of hydrochloric acid con­
centration on the reaction rate of 
Be (Sample A).......
Determination of reactionnorder for the 
dissolution of Be (Sample A) in hydro­
chloric a c i d . . 
The effect of hydrochloric acid con­
centration on the reaction rate of
Be (Sample B).....................
Determination of reaction order for the 
dissolution of Be (Sample B) in hydro­
chloric acid.
The effect of sulfuric acid concen­
tration on the reaction rate of Be 
(Sample A) . ........... ... ...
Determination of reaction order for the 























The effect of sulfuric acid concentra­
tion on the reaction rate of Be
( Sample B).... ............. .
Determination of reaction order for the 
dissolution of Be (Sample b ) in sul­
furic acid..........................
The effect of temperature on the dis­
solution of beryllium in hydrofluoric 
acid. . ........ .
The effect of temperature on the dis­
solution of beryllium in hydrochloric 
acid...... ......... .
The effect of temperature on the dis­
solution of beryllium in sulfuric acid 
The effect of hydrogen ion concentra­
tion on the reaction rate of Be 
(Sample A).*,....,.........,........,.
The effect of hydrogen ion concentra­
tion on the reaction rate of Be
( Sample B).... ............. .
Formation of beryllium chunks as a 
result of the attack of perchloric
acid............ ...............
Twinned crystallites formed during the 
attack of perchloric acid on beryllium 
A view of the surface of beryllium 





















Determination of the difference effect 
on Be (sample A) dissolving in hydro­
chloric acid#......... ..................
Determination of the difference effect 
on Be (sample B) dissolving in hydro­
chloric acid.
The difference effect on Be (Sample A) 
versus current density in different 
concentrations of hydrofluoric acid....
The difference effect on Be (Sample B) 
versus current density in different 
concentrations of hydrofluoric acid... 
The difference effect on Be (Sample A) 
versus current density in different 
concentrations of hydrochloric acid... 
The difference effect on Be (Sample B) 
versus current density in different 
concentrations of hydrochloric acid#.• 
The difference effect on Be (Sample A) 
versus current density In different 
concentrations of sulfuric acid.......
The difference effect on Be (Sample b ) 
versus current density in different 






















Summary of the dissolution rates of Be 
(sample A) in HP taken from Tables I 
through XII in the Appendix.............
Summary of the dissolution rates of Be 
(sample A) in HOI taken from Tables 
XIII through XXV in the Appendix........
Summary of the dissolution rates of Be 
(sample b ) in HOI taken from Tables
XXXV through LIV in the Appendix...... .
Summary of the dissolution rates of Be 
(sample A) in H2SO4 taken from Tables
XXVI through XXXIV in the Appendix..... .
Summary of the dissolution rates of Be 
(sample b ) in H2SO4 taken from Tables 
LV through LXX in the Appendix..........
Reaction rate constants for the disso­
lution of Be (Sample A) in HP...........
Reaction rate constants for the disso­
lution of Be (Sample A) in HCl..........
Reaction rate constants for the disso­
lution of Be (sample b ) in HOI..........
Reaction rate constants for the dissolu­


















Reaction rate constants for the dissolu­
tion of Be (sample b ) in H2SO4. . 
Data used for the Arrhenius Plots for 
the dissolution of Be (Sample A) in HP,
HCl and H2SO4..................... .......
Data used for the Arrhenius Plots for 
the dissolution of Be (Sample b ) in HP,
HCl and H2S04- . ....... ...... .
A comparison of the reaction rate con­
stants for the dissolution of Be in HP,
HCl and H2SO4* . * . * . ..... . ...............
Charge of cations going into solution 
from Be anode...........................
A simunary of the order of reaction, 
activation energy and reaction rate con­
stants for the dissolution of Be (Samples 











Metallic beryllium was first prepared by Wohler and 
Bussy in I828. Recently, with the growth of atomic 
energy, pure berylli-um has been produced in fairly large 
amounts. Now, the use of this metal is extensive because 
of its unusual physical and mechanical properties. It 
possesses a IovvT neutron absorption cross section. This, 
combined with its low atomic weight, means that it has 
good moderating properties for neutrons. Both the metal 
and the oxide are suitable as reflectors and moderators 
in nuclear reactors.
Beryllium is also suitable for structural parts of 
fuel elements and is used as canning material in the 
Advanced Gas-Cooled Reactor in England. Beryllium has 
a low density, a high melting point, and a high modulus 
of rigidity, making it useful as a structural material. 
However, some disadvantages are its low ductility and 
high cost.
The literature covering the corrosion data for beryl­
lium is very limited, and it does not deal with the present 
objectives. The mechanism of dissolution is not explored 
in detail.
The objectives of this investigation are to measure 
quantitatively the dissolution rates of beryllium in hydro­
fluoric, hydrochloric and sulfuric acids. The rate of 
reaction in these acids under various experimental condi­
tions was followed by measuring the volume of hydrogen
evolved. The kinetics of the process such as the order 
of reaction, temperature coefficient, and energy of acti­
vation were calculated from these experimental data.
Based on the difference effect studies, an attempt is 
made to determine whether the mechanism of dissolution 
is chemical or electrochemical.
Beryllium is low in the electromotive series of 
elements, having a lower potential than aluminum, titanium 
and zirconium. It has a standard oxidation potential of
O (1 ).(2)-l.o5 volt. Beryllium, like aluminum, has an ever
present oxide coating which protects the metal from further 
corrosion.
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II. REVIEW OP LITERATURE
Many conflicting statements have appeared, particularly 
in recent textbooks, regarding the dissolution of beryllium 
in various acids. All the published work is qualitative, 
and since the purity of the metal is rarely stabed, impuri­
ties may account for most of the contradictions. Recent 
inorganic chemistry literature reveals that beryllium 
metal dissolves readily in dilute mineral acids, except 
c_old dilute nitric acid. The least information is avail­
able concerning the action of hydrofluoric acid.
(3)Kaufmann and Kjellgren observed that beryllium is 
quite corrosion resistant in air and water. The corrosion 
of beryllium at room temperature in air or water can be 
traced to non-metallic inclusions such as carbide or chlor­
ide. Aqueous corrosion of beryllium is sometimes erratic 
for reasons which are not well understood. The hot-pressed 
powder gives more consistent values than the cast metal, 
possibly due to the difference in grain size. Thus the 
corrosion behavior in water varies with the quality of 
the metal and is related to I1:s history of fabrication. 
Chloride, sulfate, copper and iron in the water increase 
the pitting rate. The commercial hot-pressed metal is more
corrosion resistant in hot water than zirconium.
(4)Buddery and Darwin report that the rate of attack 
of nitric acid on beryllium is increased by the addition 
of a metallic chloride. The dissolution rate of beryllium
in aqueous sodium hydroxide is high. Again, the chloride 
ions catalyze this reaction. The hydrogen evolution method 
is used to measure the oxygen content in beryllium and to 
determine its rate of dissolution in hydrochloric acid or 
potassium hydroxide solutions.
' (5 )Hardy and Scargill measured the rate of dissolution 
of beryllium metal in aqueous solutions of nitric, sulfuric 
and hydrochloric acids, and also in ammonium fluoride solu­
tions. The relative rates for equimolar concentrations of 
the acids under the same conditions were found to hex 
HP^ H2S04p^HC1 ^ HNO3. The rate varied with the source and 
method of fabrication of the metal, A detailed investi­
gation has been carried out on the dissolution rate of 
beryllium as a function of nitric acid concentration, 
temperature, surface properties of the metal and the pre­
sence of added hydrofluoric acid. They found that the 
dissolution rate of beryllium in hydrofluoric and hydro­
chloric; acids decreased linearly with the acid concentra­
tion but non-linearly for sulfuric acid. During the 
dissolution of beryllium in hydrochloric acid, they observed 
minute beryllium particles breaking away from the surface 
and giving a black suspension.
Quantitative experiments concerning the stoichiometry 
of the dissolution reaction of beryllium in hydrofluoric, 
hydrochloric, and sulfuric acids were performed by Strau-
(6),(7)
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manis and Mathis. The measurements revealed that
the following reactions occurred confirming the divalence 
of beryllium I
Be 4- 2HF 
Be + 2HG1 
Be + H2SO4
BePs "t Hs 
BeCla + Hs
Be SO 4 + H2
Beryllium reacts normally with hydrofluoric and sulfuric 
acids, but the attack by hydrochloric acid is insofar 
strongly localized that chunks of beryllium separate from 
the metal surface and become suspended in the solution.
The surface of the metal turns black. The chunks have a 
crystalline appearance. Deformation twinned crystals also 
separated as chunks from vacuum cast beryllium. Only a 
few deformation twinned crystals were produced from powder 
metallurgy beryllium,
A search of the literature for the anodic dissolution
of beryllium in acids and salt solutions revealed that the
earliest'observation on the appearance of a black substance
on the surface of dissolving beryllium was encountered by
(8)Bockris, who measured the hydrogen overpotential on the
less common metals. He reported that beryllium dissolved
readily in l.ON HCl and therefore, he conducted his over-
potential studies in the acids of lower concentration.
(9)Laughlin, Kleinberg and Davidson made an anodic 
oxidation study of beryllium in aqueous solutions of sodium 
chloride. They observed a black substance forming uni­
formly throughout the anolyte. On identification by X-ray
analysis, the black substance was found to be metallic 
beryllium. They believe that berylli-um goes into solution 
in both the uni- and dlpositlve oxidation states accompa­
nied by the evolution of hydrogen. If the electrolytic 
process is of short duration, the amount of hydrogen 
liberated corresponds to the oxidation of the unipositive 
beryllium to the common dlpositlve state. In the process 
of longer duration, metallic berylli-um is deposited uni­
formly throughout the anolyte, according to the equations
6
2 Be+ _ 2-hBe 4- Be
As the anodic oxidation products reduced permanganate ion 
to manganese dioxide and silver ion to metallic silver, 
they regarded this as a proof for the existence of the 
uniposltlve berylli-um.
Heusler^^^^ noticed that during the anodic dissolution 
of berylliimi in aqueous alkaline halide solutions, an un­
stable, easily oxidizable intermediate product was formed 
with a life time of 10"^ to 10”  ^ second. Ihe effective 
valence of the dissolved berylli-um was always between one 
and two and became larger when the dissolution potential 
was more noble, which in turn was dependent on the nature 
and concentration of the aqueous electrolyte, and indepen­
dent of the pH of the solution and the current density.
He made certain contradictory statements as to evolution of 
hydrogen during the anodic dissolution which, he said, was 
thermodynamically Impossible.
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(11)Kerr and W i l m a n ' s t u d i e d  the oxide layers on 
beryllium using the electron diffraction technique. How­
ever, their interest was focused on the formation and 
orientation of beryllium oxide on the surface of the metal. 
The oxides were prepared by the anodic treatment of beryl­
lium in a mixture of nitric and chromic acids. Oxide 
layers were not observed if O.IN nitric or sulfuric acids 
were used. This was due to the dissolution of the oxide 
and the metal by the acid. The electrolytic cell consisted 
of an aluminum cathode, a beryllium anode and a 10 percent 
aqueous solution of nitric acid containing about 200 gm./ 
liter of CrOs as the electrolyte. Since the growth rate 
of the beryllium oxide layers formed by anodizing were 
linear, it was suggested that the beryllium oxide in con­
tact with the metal is a good conductor of beryllium ions, 
and that it exhibits ionic conduction.
Levin^^^^ studied the growth of anodic oxide films on 
beryllium. He found that in aqueous solutions of 1 percent 
nitric acid and 10 percent nitric plus chromic acid solu­
tion, the anodic films in electropolished polycrystalline 
beryllium were always crystalline. Amorphous films were 
obtained in ammonlacal ethylene glycol, a non-aqueous 
electrolyte. He did not observe any anodic film in 1 per­
cent aqueous sulfuric acid even at the highest c-urrent 
density of 200 ma/cm^ with a cell voltage at 1.5 v. The 




According to U. R.. Evans, there are two objects for 
all corrosion tests. One is the understanding of the 
mechanism of the reaction, which is purely fundamental.
The other is concerned with the Inhibition of corrosion 
which has a practical and an industrial application. The 
present investigation belongs to the first, as its purpose 
was to study the dissolution of beryllium in hydrofluoric, 
hydrochloric and sulfuric acids, in order to explore the 
rate of the respective corrosion reactions and the factors 
influencing the rate. The general plan of the research 
described in this section is as follows:
(1) The influence of the concentration of the acid 
on the dissolution rate,
(2) The influence of temperature on the dissolution 
rates.
(3) The difference effect on beryllium dissolving 
in the above mentioned acids.
The experimental methods concerned are discussed below.
Materials Used in this Investigation
The dissolution rate of a metal in an acid depends on 
many factors* Tne purity of the metal and that of the 
acid may be very important, especially in reproducing data. 
It is therefore essential to mention the purity of the 
metal and that of the acids used. Two different samples of
beryllium from the Brush Berylliimi Company were used for 
this Investigation.






A1 0.050 0.l4l maximum
0 0.072 0.150 maximum
Fe 0.150 0.160 maximum
Mg 0.005 0.08 maximum
Si 0.050 0 .10 maximum
O2 0.190 1.2 0 maximum
Any other — 0.04 maximum
metallic impurity
Sample A was a vacuum arc-cast beryllium. It had the 
lowest^oxygen content of any one of the commercial forms.
It was also very brittle* Sample B was certified to con­
form to specification S-IOO-B (maximum density 1.84 gm/cm^). 
It was produced from -200 mesh virgin powder originating 
from billets vacuum cast by the **Brush Hot Pressing Pro­
cess.” Furthermore, it was supposed to be free of surface 
porosity and cracks according to the dye penetrant inspec­
tion*
The three acids used were of reagent grade and con­
formed to the American Chemical Society's specifications.
A definite concentration of the acids was prepared from the 
reagents by dilution with water and the normality was checked
by titration as given in any standard text book on Analy­
tical Ohemistry.
10 *Kie Influence of the Goncentration of the Acid on 
the Dissolution Rates.
(a ) Apparatus. The same equipment was used for all the 
rate studies in hydrofluoric, hydrochloric and sulfuric 
acids. It consisted of a spherical reaction flask of 
500 ml. capacity to contain the reactants. The inside 
of the flask which came in contact with hydrofluoric 
acid was covered with bees wax* The flask had three 
ground glass joint openings. One opening contained a 
valve to the surroundings. The second opening was 
equipped with a stirring mechanism through a mercury 
seal to keep the beryllium sample in constant motion.
To the stirring rod of the mechanism, a polyvinyl 
chloride foot was attached to hold the mounted beryllium 
sample. The third opening was connected to a gas bur­
ette for collection and measurement of the volume of 
hydrogen evolved during the reaction* The entire 
assembly was immersed in a water bath which was capable 
of maintaining temperatures constant within ^ 0-10 *^0. 
Throughout the course of this Investigation, the sample 
was rotated at 200 revolutions per minute. The apparatus 
used for the present study was the same as that utilized 
by Mathis.^
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(b ) Procedure. A specimen of approximately one square 
centimeter was prepared by cutting a 2 ” x l” x l/4” 
block of beryllium with a hacksaw. During cutting, 
water was poured on the cutting surface to prevent the 
formation of beryllium dust. Its dimensions were checked 
by means of a caliper. The specimen was mounted in In­
cite using a metallographic mounting press. The specimen 
mount was then trimmed and the exposed metallic surface 
was ground and polished. The cold worked and abraded 
layer was removed by etching with the acid in which it 
was to be dissolved later. Tne sample was attached to 
the polyvinyl chloride specimen holder with wax.
Before each rate determination, J>00 ml. of the acid 
solution in the flask inside the bath was given ample 
time (30 minutes) to reach thermal equilibrium. The 
rate of dissolution of the metal was followed by measur­
ing the volume of hydrogen evolved in a definite inter­
val of time. Tne room temperature and barometric 
pressure during the course of the experiment was recorded. 
Prom this data, the volume of hydrogen at standard con­
ditions of temperature and pressure was calculated.
Tne dissolution rate was expressed in cubic millimeters 
of hydrogen at STP per square centimeter of berylli-um 
sxirface per minute (mm /cm min). The same procedure was 
adopted for all the samples of beryllium in the three 
acids mentioned earlier. The procedure has been dis-
(13)cussed in a greater detail by Mathis.
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(c) Data and Results. All the data obtained for this 
phase of the investigation are shown in Tables I through 
I$XX in the Appendix. Each experiment was duplicated to 
minimize the experimental error.
In all the cases, the acid concentration was known 
only before the beryllium sample was introduced. The 
change of concentration as the metal reacted was not 
taken into account. Hence only the initial rates of 
the reaction were used in obtaining the average maximum 
rate.
If the plot of the reaction rate versus the acid 
concentration is linear, then the dissolution rate is 
proportional to the acid concentration. In general 
the relationship can be expressed by the following 
equations
R = kc
where R is the reaction rate (mm^/cm^min) ; k is the 
reaction rate constant (mm^.llter/cm^min.equiv.); c is 
the concentration of the acid (equiv./liter)| n is the 
order of reaction,
Tne 'equation may be written as,
InR = Ink + n Inc
Hence a plot of InR against Inc should result in a 
straight line, if the reaction is not complicated by 
side reactions. The slopes of the straight lines would 
give n, the order of reaction.
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(14)Van Name'“ '^ accounts that the velocity of a 
chemical reaction increases with the concentration of 
the acid, which is a consequence of the adsorption 
hypothesis.
The dissolution of berylliimi (Sample A) in hydro­
fluoric acid was carried out at four different acid 
concentrations of 0.10, 0,25, 0.50 and 0.75N and at 
temperatures of 20, 30 and 40*^ 0. Within the limits 
of experimental error, the dissolution rate turned out 
to be proportional to the concentration of the hydro­
fluoric acid. Pig, 1 shows the effect of hydrofluoric 
acid concentration on the dissolution rate at various 
temperatures. The data used to make the plots are 
shown in Table I. The slopes of the straight lines 
in Pig. 2 gave an average reaction order of 0,88.
However, the values vary between O .85 to 0.91^ but it 
was assimied that this is the magnitude of the error.
The dissolution rate of beryllium was observed in 
hydrochloric acid at various acid concentrations and 
temperatures. Tables II and III show all the necessary 
data to make the plots in Figs. 3 through 6. It can be 
seen in Pig, 3 that the curve is linear up to a concen­
tration of 0.3N. When the concentration of the acid was 
increased, there was a large deviation from linearity 
and the curve became exponential. The order of reaction 
was found to be 2.25 which was an average of the three 
values varying from 2,15 tJ-P 'to 2.33* Usually a metal-acid
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TABLE I
Summary of the Dissolution Rates of Be(Sample A) In HF taken from
Tables I through XII in the Appendix
Cone, of HF Temperature Average Maximum Rate
(equiv./liter) (°C) (mm^/cm^mln) (mg/cm^min)
20 397 0.159
0.10 30 502 0.202
40 674 0.271
20 789 0.317
0.25 30 1022 0.412
40 1508 0.606
20 1341 0.539
0.50 30 1750 0.704
40 2866 1 .1 15
20 1890 0.760




The effect of hydrofluoric acid concentration 









Determination of reaction order for the dissolution 
of Be (Sample A) In hydrofluoric acid.
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TABIE II
Summary of the Dissolution Rates of Be(Sample A) in HCl taken from 










0.15 30 28 0.011
40 — —
20 80 0.032
0.30 30 109 0.044
40 236 0.095
20 427 0.172
0.50 30 467 0.188
40 689 0.277
20 — —
0.60 30 574 0.231
40 - —
20 —








Average Maximum Rate 
(mm^/cm^min) (mg/cm^min)
20
0.90 30 1808 0.727
40 - -
20 1944 0.782
1.00 30 2356 0 .9 4 740 3037 1.221
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TABLE III
Summary of the Dissolution Rates of Be(Sample B) In HCl taken from 
Tables XXXV through LIV in the Appendix




























Cone • of HCl Temperature Average Maximum Rate
(equiv./liter) (°C) (mmVcni^i^in) (mg/cm^min)
2 0 13 4 7 0 .5 4 1
0 , 4 0 50 2105 0 . 8 4 6
4 0 2 4 2 6 0 .9 7 5
50 2977 ■ 1.197
20 1957 0.779
0 ,5 0 30 2660 1 .0 7 0
40 2855 1 , 1 4 8
50 3 8 0 4 1 .5 3 0
21
Figure 3
The effect cf hydrochloric acid concentration on the 
roactlcn 13ate of Bo (Sample A).
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Determination ci^  reaction order for tlie dissolution 








C ncentration of HCl 
(equiv./ liter)
Figure 5
The effojt :f liydrochloric acid concentration on the 
reaction rate cf Be (Sample B).
0 . 0-2.5 -2.0 -1.5 -1 .0  -0.5
In C (equiv./liter)
Figure 6
Determination of reaction order for the dissolution 
of Be (sample B) in hydrochloric acid.
25
TABLE IV
Summary of the Dissolution Rates of Be (Sample A) in H2SO4 taken from 
Tables XXVT through XXXIV in the Appendix
adric: of Temperature Average Maximum Rate
(equiv./liter) CO (mm^cm^min) (mg/cm*mln)
20
0.25 30 314 0.12640 615 0.247
20 362 0.145
0.50 30 699 O.28I40 i413 0.568
20 548 0.220
0.75 50 1014 0.40840 2065 0.830
20
1.00 50 1595 0.64140 —
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TABLE V
Summary of the Dissolution Rates of Be(Sample b) In H2SO4 taken from
Tables LV through LXX In the Appendix
Cone, of HaS04 Temperature Average Maximum Rate
(equiv,/liter) C O (mm^/cm^min) (mg/ cm^mln)
20















1 .00 30 1965 0,79040 3074 1.236
50 4761 1.914
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The effect of sulfuric acid concentration on 











Determination of reaction order for the dissolution 
of Be (Sample A) in sulfuric acid.
29
Tlie effect ^f sulfuric acid concenti^ation 










-1.5 - 1.0 - 0.5 0.0
In J (equlV-/IIter)
Figure 10
Dg;terminatlcn of reaction order for the dissolution 
of Be (sample B) in sulfuric acid.
reaction is first order with respect to the acid. No 
explanation was found to account for this present ano­
maly. Nevertheless, a few instances in the literature 
are mentioned in the discussion. Pig* 5 illustrates 
the dependence of the reaction rate on the acid concen­
tration for Sample B. The order of reaction was found 
to be 1.0 2 which varied f m m  0.97 to 1 .1 0  at the four 
different temperatures of investigation*
The dissolution rate of beryllium in sulfuric 
acid was also measured at various acid concentrations 
and temperatures. Tne results are summarized in Tables 
IV and V, and plots are shown in Figs, 7 through 10.
For Sample A, the observed order was found to be I .07 
which was an average of three values ranging from 1.04 
to 1*10. Reaction with Sample B gave an apparent order 
of 0.98 which was an average of four values varying from 
0.98 to 1 .05. Pigs. 7 and 9 Illustrate that for both 
samples of beryllium_, the reaction rate is dependent 
on the acid concentration*
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(D) Sample Oalculations. The calculation of rates was 
in all cases the same. The calculations were based on 
the hydrogen vol-ume collected which was reduced to stan­
dard conditions of temperature and pressure. To give 
an example, the data taken from Table XXXI (Run No. 2) 
of the Appendix are used here.
The average room temperature during the run, t 
was 25. which is 298.5*K.
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The average barometric pressure, p was 751.0 mm of
(1 5)Hg. The following pressure corrections were made:
U) Corrections for the vapor pressure of water 
at 25.5®C = 24.5 mm of Hg 
(2) Temperature correction for the brass-scale 
barometer = 5*03 mm of Hg 
Therefore,
The partial pressure of hydrogen = 731 - (24.5 + 3*03)
= 703.47 mm of Hg.
dV = Increase in volume of hydrogen during the time 
dt (ml/mln).
dV at STP = Increase in volume of hydrogen during the
time dt reduced to standard conditions of tempera­
ture and pressure, (ml/min)
Applying the equation for reduction,
(dV at STP) = (dV) ml.
The average maxlm-um rate was calculated by taking 
those dV values which were practically constant duiring 
a period of the rim and averaging the result. This was 
found to be 1953 mm^/cm^min for a period of forty-five 
minutes, that is, for ten consecutive readings. At the 
twenty-fifth minute, dV at STP was found to be 9480 mm^ 
or 9.48 ml.
Therefore,




, 3 . 2
1954 mm /cm min
where R Is the reaction rate (ram /cm min)| A is the 
surface area of the specimen (cm^); dt is the time 
interval during which the measurements were made (min­
utes) (dV at STP is expressed in mm^).
If it Is desirable to know the value of the reaction 
rate in terms of milligrams of beryllium lost per square
centimeter per minute, the necessary factor can be cal-
(6)culated from the following chemical equation.
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Be + 2H+ + Hz
Tnerefore,
1 mm^ of Ha Q-t STP is equivalent to 9.013 X 100022312 X 1000 
= 0.0004021 mg of Be. 
Hence the above rate would be,
= (1953)(0.0004021) = 0.785 ing/cm^mln.
2. The Influence of Temperature on the Dissolution Rates.
(A) Apparatus and Procedure. The same equipment and pro­
cedure was used as that described in the previous section
(b ) Data and Results. The data collected are summarized 
in Tables I through LXX in the Appendix.
(1) Dissolution of Beryllium in Hydrofluoric Acid. 
The values of the reaction rate constants were cal­
culated by taking 0.88 as the.order of reaction.
The values of the reaction rate constants are shown
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Reaction Rate Constants for the Dissolution 
of Be (sample A) In Hydrofluoric Acid
TABIE YI
Temp, Cone, of HF Reaction Rate Constant Avg, Reaction



















The effect of temperature on the die solution 
of berylliimi in hydrofluoric acid.
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Reaction Rate Constants for the Dissolution 




Cone, of HCl 
(equlv*/liter)
Reaction Rate Constant 
(mm^.liter/cm^min.equiv.)
Avg. Reaction 
Rate Constant0 .3 119420 0 .5 2033 17241.0 19440.15 20000 .3 . 16270 .5 222430 0 .6 1816 20860.75 22870 .9 2291




Reaction Rate Constants for the Dissolution 
of ^  (sample B) In Hydrochloric Acid
Temp. Cone. of HCl Reaction Rate Constant Avg, Reaction
Co) (equlv./llter) (ram^.11ter/cm^mln,equiv,) Rate Constant0,119 4ll8
0,2 3545
20 0 .3 3830 37470 ,4 33670-5 38740.119 5151
0,2 5680
30 0.3 5493 53800 ,4 52570 .5 53200,15 6087
0.2 572540 0 ,3 5800 58770 ,4 60650 .5 57100.15 7080
0.2 7275











l/T^K X 10 
Figure 12
Tne (offeet of temperature on the dissolution 
of beryllium in hydrochloric acid.
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Reaction Rate Constants for the Dissolution of 




Cone. of H2SO4 
(equiv./liter)




20 0 . 5 724 728
0.75 731
0.25 1256




40 0.5 2826 2680
0.75 2753
’This value was not chosen to get the average reaction rate constant.
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Reaction Rate Constants for the Dissolution 
of Be (sample B) In Sulfuric Acid
TABLE X
Temp. Cone• of H2SO4 Reaction Rate Constants Avg, Reaction
Cc) (equiv./liter) (mm^.llter/cm^mln.equiv.) Rate Constant
0.3 833































©  Sample B 
O Sample A
.0 3 . 1  7.2 3.3 3.4 3.5
1/T“K X 10®
Figure 13
The effect cf temperature rn the dissolution cf 
beryllium in sulfuric acid.
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TABLE XI
Data Used for the Arrhenius Plots for the Dissolution 
of ^  (Sample A) In HP, HOI and H2SO4
Temperature In k
P c T Cl/T’K X 103; HP HOI H2SO4
20 293 3 .4 1 7.88 7.46 6.59
30 303 3.30 8 .15 7 .6 5 7.20
40 313 3 .19 8.56 8 .10 7 .8 9
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TABLE XII
Data Used for the Arrhenius Plots for the Dissolution
of fe (Sample B) In HOI and H2SO4
Temperature In k
r c ) (1/T'K X lO-') HOI H2SO4
20 293 3.41 8 . 2 3 6.88
30 303 3-30 8 . 5 9 7.64
40 313 3.19 8.68 8 . 0 9
50 323 3.09 8 . 9 2 8.44
TABIE XIII
A Comparison of the Reaction Rate Constants for the Dissolution




3 2(mm tllter/cm min.equiv.)
20”C 30 ”C 40”0 50”C
A B A B A B A B
Hydrofluoric 2645 2100‘*' 3468 3200‘*' 5198 4450+ +*f 6630'*'
Hydrochloric 1724 3747 2086 5380 3280 5877 ++ 7456
Sulfuric 728 970 1335 2074 2680 3252 4645
A and B represent Sample A and Sample B,
"^These values were obtained by Mathis.^
-H-Reactlon Rate Constant for Sample A was not measured at this temperature
in Table YI. Using this data Arrhenius plots were 
made as shown In Fig. 11. The slope of the straight 
line Is related to the activation energy which was 
found to be 6 .5 kcals/mole. For purposes of compari-
(13)son, the value obtained by Mathis, for the dis­
solution of Sample B in this acid is also drawn, 
which gave an activation energy of 6.8 kcals/mole.
(2) Dissolution of Beryllium in Hydrochloric Acid. 
Tables VII and VIII show the values of the reaction 
rate constants, calculated by taking the order for 
the beryllium (Sample A) hydrochloric acid reaction 
to be 2.25 and unity for the Sample B hydrochloric 
acid reaction. Fig. 12 shows the Arrhenius plots 
which were made using these data. The activation 
energies were found to be 5,8 kcals/mole for the 
first sample and 4.2 kcals/mole for the second 
sample, respectively.
(3) Dissolution of Beryllium in Sulfuric Acid.
To calculate the reaction rate constants, the order 
of reaction in this acid was taken unity as found.
The values of the reaction rate constants are given 
in Tables IX and X. The activation energy from the 
Arrhenius plots shown in Fig, 13 were found to be 
11.8 kcals/mole for reaction with Sample A and 
9.2 kcals/mole for Sample B, respectively.
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(0) Sample Calculations, The reaction rate constant, 
k, and the activation energy, E, for the dissolution 
of beryllium in the three acids were calculated for 
both Samples A and B.
(1) Calculation of the Reaction Rate Constant, To 
illustrate the calculation, data are taken from 
Tables V through VIIX of the Appendix,
It was found that 
R = kc
where n = 0,88 in this case.
Therefore,
R
k = n c
If c = O.IN, and R = ^02 mm^/cm^mln







The reaction rate constant at 30*C would be the 
average of the four readings which is 3468.
(2) Calculation of Activation Energy. It is known 
that temperature has a pronounced effect on the dis­
solution rate. The Arrhenius equation is used in 
the following form.
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-e/ r tk = A e
where k is the reaction rate constant (mm^.liter/ 
cm^min.equiv.) ; A is the frequency factor; E is the 
activation energy (cals/mole); R is the gas constant 
(cals/mole deg); T is the absolute temperature (®K) . 
Taking the logarithmic form.
In k = In A - e/ r  ( 1/t) ,
a plot of In k versus l/T should result in a straight 
line, whose slope would be
slope = -E/R.
Referring to Pig, 11 (for Sample A), the slope of 
the straight line is -3*292 x 10 .^
-e/ r  = -3.292 X 10®
Therefore,
E = (-1.99) (-3.292 X 10®)
= 6 .5 X 10® cals/mole
(d ) Itependence of the Reaction Rate on the Hydrogen Ion
Concentration. Hydrogen ion concentration in gm.ions/ 
liter for hydrochloric and sulfuric acids were calcu­
lated by using c< , the apparent degree of dissociation
(l6)from the data of West and Gahler, at a particular
concentration of the acids
[ h ’^ = ■=< G
where h”** is the hydrogen ion concentration (gm.ions/ 
liter); C is the concentration of the acid (moles/llter).
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(gm. lons/liter
Figure l4. The effect of hydrogen ion concentration on tne reaction 
rate of beryllium (Sample A).
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(gm. lons/liter)
Figure 15. effect of hydrogen ion concentration on the reaction
rate of beryllium (Sample B) .
For example, c< - 8 1 .5 percent for a 0*75^^ hydro­
chloric acid.
Therefore [ h1  = (0.8 15)(0.75) = 0 .6 1 gm.ions/liter. 
The values of the hydrogen ion concentration for hydro-
(1 7 )fluoric acid were obtained from Custead.
As these values are given at 25®C, and the present 
study was made at a different temperature the reaction 
rate constant at 25®C has to be calculated. From the 
average constant for each temperature a plot of reaction 
rate constant versus temperature was made and the average 
value was taken for 25"0. Using this constant, the re­
action rate was calculated for different arbitrarily 
chosen concentrations. The. plots were made as shown 
in Figs. l4 and 15»
Sample Calculation. From the plot of reaction rate 
constant versus temperature, the reaction rate con­
stant for Sample B reacting with hydrochloric acid
was found to be 4-309 Q-t 25*0. Using the equation,
nR = kc
where n is unity
R = kc
For example, at a concentration of 0.75N, then R 
would be
R = (4309) (0.75)
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3 / 2= 32^2 mm /cm min.
In Pig, 1 5  ^ the dissolution of beryllium 
(sample b ) shows a strong dependence on the hydro­
gen ion concentration (only for hydrochloric and 
sulfuric acids.)* The calculated values of reaction 
rates for both hydrochloric and sulfuric acids coin­
cide. Thus the dissolution rate of this sample does 
not depend on the nature of these acids, but on the 
hydrogen ion concentration. Sample A does not show 
this agreement (pig. l4), Therefore, its dissolution 
rate depends on the nature of the acid rather than 
on the hydrogen ion concentration.
(E) Temperature Coefficients of the Dissolution Reaction,
A calculation of the temperature coefficient was 
made using the reaction rates for different temperatures. 
These values might help in ascertaining the rate-control­
ling process. The following relationship was utilized:
R30® CTemperature coefficient per 10® = —— «—R20 C
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where R3o’C is the reaction rate at 30®C and R2o®C 
is the reaction rate at 20®C for the same acid concen­
tration in both the cases.
According to Abramson and Klng,^ ' the reaction 
is diffusion-controlled when the value of the temperature 
coefficient is less than 1.5 P©3? 10® and it is chemi­
cally or electrochemically controlled when the coefficient 
is greater than 2.0.
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Figure l6
Beryllium crystallites or chunks formed as a result 
of the attack of 1.25N perchloric acid on beryllium 
(Sample b ). (This sample was prepared by powder 
metallurgy method.) 750X,
Figure 17
Twinned crystallites formed during the attack of 1.25N 
perchloric acid on beryllium (Sample A). (This sample 
was prepared by vacuum-cast method.) 750X.
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Figure l8
Surface of beryllium (Sample A) after reacting 
with 4n  perchloric acid. lOX.
(F) Chimk Formation In Perchloric Acid and Hydrobromlc Acid.
During the dissolution of beryllium in these acids, 
minute fragments or chunks separated from the metal 
surface. These fragments had a metallic lustre, and 
were crystalline, (pigs. l6 and 17) Qualitative 
experiments revealed that the chunks were formed at a 
concentration of 0.3N perchloric acid and IN hydrobromlc 
acid. The formation of chunks at these acid concentra­
tions took place after a long period of time (more than 
six hours). The chunk particles were suspended in the 
acid solution and discolored it. These particles dis­
solved in the acid ultimately, ^hen a piece of beryl­
lium was reacted in 1.25N perchloric acid for nearly 
100 minutes, a highly discolored solution was obtained. 
The beryllium surface which was silvery before dissolu­
tion, acquired a black appearance. The surface was 
unevenly attacked by the acid as is shown in Fig. l8. 
Perchloric acid attacks beryllium and forms deep pits, 
thereby increasing the surface area. For this reason, 
a quantitative study in this acid could not be made.
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3, The Difference Effect on Beryllium Dissolving in Hydro­
fluoric, Hydrochloric and Sulfuric Acids.
(A) Apparatus, A spherical three-necked reaction flask of
500 ml. capacity was used to contain the reactants. The 
first neck contained a mercury-sealed stirrer which was 
used to keep the reacting solution homogeneous. In the
second neck a beryllium anode and a platinized-platinum
cathode were placed and there was an outlet for the
evolved hydrogen, to be collected and meas-ured in a gas
burette. The third neck contained a valve to the sin?-
roundings. The entire assembly was placed in a thermo-
regulated water bath at a temperature of 25 - 0,1 0 ®0,
The circuit connecting the two electrodes consisted of
a milliammeter to measure the anodic current, a variable
resistance, and a switch, A detailed description of the
(19)apparatus is given by Chuang. '
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(b ) Procedure, A beryllium electrode of approximately one
(19)square centimeter was prepared as described by Chuang,
A platinum electrode of about four square centimeter
was used as the cathode. It was platinized to increase
the surface area and to decrease ..polarization, as men-
(20)tloned by Glasstone. The two electrodes were ad­
justed so that the distance between them was 0,5 cm.
For each of the experiments 300 ml, of the acid of known 
concentration was poured into the reaction flask and 
the system was allowed ample time (about 30 minutes) 
to reach thermal equilibrium. The stirring mechanism 
was turned on to start the run. The hydrogen gas was 
collected In the gas burette until the rate became 
fairly constant. At this stage, the external circuit 
was closed by means of the switch and two consecutive 
burette readings were taken at equal time intervals.
The current passing was read from the milliammeter.
Again two consecutive burette readings were taken with 
the external circuit open. This procedure was repeated 
at various current densities which were obtained by 
adjusting the resistance box. The same procedure was 
used for experiments with various acid concentrations 
and for both the samples of berylli-um.
( c )  Difference Effect. When a zinc rod is placed in a
dilute solution of hydrochloric or sulf-uric acid, there 
is an evolution of hydrogen from its surface. After 
connecting the zinc rod externally to a more noble 
metal immersed in the same solution to form a cell, 
the evolution of hydrogen on the zinc rod decreased 
but hydrogen also evolved on the surface of the noble 
metal. This was first observed by Thiel and Eckell 
and is known as the ”difference effect,” The presence 
of the difference effect during the dissolution of a 
metal can be explained by the theory of ”local elements,” 
This offers a proof that the reaction is electrochemical 
in nature•
If Vx is the normal rate of self dissolution of a 
metal in an acid or base, which is measured by the volume 
of hydrogen evolved in "unit time and V2 is the rate of 
dissolution of the metal alone when the anodic current 
is flowing, then the difference effect at that particular 
density is,
A =  Vi - V2
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Usually the two rates are not equal, A ^positive” 
difference effect (Vi^ Vg) is possible if the rate 
of dissolution decreases due to the external anodic 
current, A “negative” difference effect (Va> Vi) is 
caused by the Increase in the rate of dissolution due 
to the external anodic current. The difference effect 
can be expressed in mm®/cm^mln of hydrogen.
The difference effect is calculated by the following 
equation,
^  = Vi + 6 . 9 7 1  -
where is the total rate of hydrogen evolution 
from the beryllium anode and platinum cathode while 
the anodic ciirrent I is flowing through the circuit.
The amount of current in milllamperes passing through 
the cathode for one minute is converted into mm® of hy­
drogen by multiplying it with 6,97. Further, the differ­
ence effect is proportional to the current flowing 
through the external circultj
A =  KI
K is a proportionality constant showing the decrease in 
rate of dissolution of a metal (mm®/cm®mln) per milll- 
ampere of current discharge through the anode. If no 
secondary processes occur, such as the breakdown or for­
mation of protective films, then K would assume a value 
between zero and 6.9 7.'  ^ When K is 6.97 no hydrogen
evolution takes place when connected with a more noble 
metal electrode. At this stage the metal is 100 percent 




Determination of the difference effect on Be













Determination of the difference effect on Be 
(Sample B) dissolving in hydrochloric acid.
observed. On the contrary, if K = 0, no anodic polari­
zation takes place. The percent anodic polarization 
can be calculated!
Anodic Polarization = = 14.35 K
0.97
(Measuring the degree of polarization by the strength of 
the current as a unit,)
(D) Data and Results. The experimental data are given in
Tables LXXI through LXXXX in the Appendix. The differ­
ence effect is computed graphically and Is shown in 
Pigs, 19 and 20,
Beryllium exhibited a very strong positive difference 
effect when anodlcally dissolved in hydrofluoric acid.
It is Interesting to note that both the samples of 
beryllium exhibited positive effect to an equal extent. 
The effect was proportional to the galvanic current at 
low current densities as can be seen in Pigs, 21 and 22. 
At higher current densities there is a declination from 
the straight line relationship. The values of K obtained 
were higher than 6,97^ suggesting a strong anodic polari­
zation, The difference effect seems to be independent 
of the acid concentration as can be seen from Pigs, 21 
and 22.
Negative and a positive difference effects were 
observed in the anodic dissolution of beryllium in hydro­
chloric acid. The negative effect shown by Sample A 




The difference effect on Be( Sample A) versus current 
















The difference effect on Be (Sample B) versus current 





The difference effect on Be (Sample A) versu; 












0 0 240 320l-'O
I (ma/crn'
Figure 24
Tl-io difference effect on Bt' (Sample B) vereue current 













The difference effect on Be (Sample A) versus current 













TSie difference effect on Be (Sample B) versus current 
density In different concentrations 
f sulfuric acid.
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Increased. However, the Increase on the negative side 
was not linear. Within the limits of experimental error 
the effect was also independent of the acid concentration 
(Fig, 23)» At lower current densities it became positive. 
At a certain current density, there was no difference 
effect (Fig. 23)• For 0.3N hydrochloric acid, this 
current density was 40 ma/cm^; for 0.5N and 0.75N the 
corresponding current densities were 62 ma/cm® and 68 
ma/cm^ respectively. Sample B showed a positive differ­
ence effect that increased with current density, reached 
a maximum, and then dropped down. The positive difference 
effect was almost independent of the acid concentration. 
This is shown in Fig. 24.
Beryllium exhibited a positive difference effect 
when anodically dissolved in sulfuric acid (Fig. 25).
The positive effect was proportional to the galvanic 
current up to fairly high current densities for concen­
trated acid solutions. The difference effect varied 
slightly with the acid concentration as shown in Fig. 25• 
The two samples exhibited difference effects of different 
magnitudes. The values of K were found to be less than 
6.97* The polarization of the beryllium anode was there­
fore smaller than that in hydrofluoric acid.
It is evident from these results that the difference 
effect on beryllium varies with the nat\ire of the acid to 
a very large extent and also on the anode when hydro­
chloric acid is used.
(e ) Sample Oalculations. The data Is taken from Table LXXX 
in the Appendix to illustrate the calculations involved 
for all of these experiments.
The average room temperature during the run, t was 
23.2*0 which is 296.2*K.
The average barometric pressure, p was 734.0 mm of
Hg.
(15)The following pressure corrections were made:
(1) Correction for the vapor pressure of water at 23.2*0 = 
21,32 mm of Hg
(2) Ttemperature correction for the brass-scale barometer = 
2 .7 5 of Hg
Therefore,
The partial pressure of hydrogen = 734 - (21.32 + 2,73) = 
709.93 mm of Hg.
Applying the equation of reduction to STP conditions 
for the increase in hydrogen volume dV, it is obtained:
(dV at STP) = (dV) f(760)(296.2)
The rate of dissolution was calculated for each time 
interval using the equation,
.p _ (dV at STP) rran^/cm^min 
(A) (dt)
where A Is the surface area of specimen (cm“) .
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The difference effect was calculated as follows!
Average self dissolution rate, Vx = + 12802
(l4th and 1 7th minute)
Average total rate, V.^
{15th and 16th minute) 
The rate provided by the 
current density, I
A  = Vx " V^ H- 6,97 I 
- 1303 - 2390 + 933 
= -30 mm®/cm^min
1303 mm^/cm^min
2390 -f 2390 
2
2390 mm®/cm^min
( 6 . 9 7 ) ( I ) =(6.97)(137)
955 mmycm^mln
As the values of Vx and V fluctuated considerably, 
it was desirable to plot Vx> V, and 6,971 and draw 
smooth curves using the points. The value of the dif­
ference effect could then be computed from the three 
curves corresponding to Y±, V and 6.971 which are shown 
in Pigs. 19 and 20.
(f) Calculation of the Apparent Charge of Beryllium Ions,
*4“The apparent charge 0 on beryllium ions going anodl­





2, the normal charge on beryllium*
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TABLE XIV
Charge of Cations Going 
from Berylliimi 

























































This equation is derived on the basis that the free 
self dissolution rate Vi of beryllium does not change 
during the passage of the anodic current.
According to the \mcommon valence concept, a decrease 
in the volume of hydrogen when the anodic current is 
passed is due to the oxidizing power of the higher valent 
ion which converts the hydrogen gas into hydrogen ions.
On the contrary an increase in the volume is due to the 
additional hydrogen formed as a result of the reducing 
power of the lower valent ions.
Calculations were made to find the cationic charge 
with which beryllium enters solution in hydrofluoric, 
hydrochloric and sulfuric acids. This showed that the 
cationic charges varied from a small to a large quantity. 
In hydrofluoric acid, C was negative; in hydrochloric 
acid, the values were less than four, whereas in sulfuric 
acid they were greater than four (Table XIV) . It seems 
that the calculated valence depends on the elctrolyte 
and current density.
In all the experiments, the anodic metal Itself was 
the source of current. The emf of the cell was not 
larger than the dissolution potential of the anode. For 
this reason it is doubtful whether ions of such high or 
low charges could be expelled by the anode. Also such 




IV. DISCUSSION AND GONCLtJSIONS
This chapter contains two major parts: (1) discussion 
on free dissolution, and (2 ) discussion on anodic disso­
lution of beryllium in acids.
1 . Free Dissolution of Beryllium in Hydrochloric, Hydro­
fluoric, and Sulfuric Acids.
(A) Introduction. A metal in a corrosive medlimi may undergo 
oxidation if it has an elevated negative potential, 
that is, if it is ignoble. No oxidation may occur if 
it shows a positive potential. (The corrosion process 
is referred to as oxidation.) However, there are also 
cases where a dissolution reaction is very slow although 
thermodynamically possible. This happens when a pro­
tective film is formed on the corroding surface which 
partially or completely Isolates the metal from the 
corrosion media. This is termed "passivation”. Thus, 
an active metal may either corrode or corrode very 
slowly (passivate) in a corrosive medium.
(i) The Theory of Local Cell Action. During the attack 
of a metal in acids, it is necessary to consider the 
local cell action on the metal siirface. The electro­
chemical theory of corrosion itself is based on the 
local cell action. Tnis theory postulates on an 
experimental basis that when a metal dissolves in an
acid, metallic ions flow from the metal surface into 
the solution at anodic areas. The equivalent amount 
of electrons discharge (reduce) hydrogen ions at 
cathodic areas, which are places of low hydrogen 
overpotential. These areas are short-circuited by 
the electrolyte to form an irreversible cell whose 
emf is sustained by the anode. The dissolution rate 
V, of a metal is given byi
__ dv , ('n -E"")
^  ~ (A) (dt) ~  r
where k is a conversion constant; is the number 
of active local cathodes per unit area; is the hydro­
gen overvoltage of the local cathode; is the poten­
tial of the dissolving metal and r is the average 
resistance of one local cell.
(23)(2 ) Chemical Dissolution. According to Hoar, a
second phase (which ma y  be termed as impurity in a 
metal) of low hydrogen overpotential Is not generally 
the site of the cathodic discharge of hydrogen. Single 
crystals of pure metals dissolve in acids liberating 
hydrogen bubbles at many points. So it is regarded 
that the whole of the metal surface is available for 
the cathodic discharge of hydrogen. The anodic pro­
cess takes place at those sites of the metal which are 
not occupied by the cathodic reactants (Hs O*^ or pro­
ducts (h  and Hg) • Hae mutual Interference of the 
cathodic and anodic processes is small.
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The rate of chemical dissolution may be controlled 
by the energy barrier In the anodic process or in the 
cathodic process or both. It may also be determined 
by the rate of arrival of the cathodic reactant at 
the metal surface by diffusion. The rate of departure 
of the anodic product from the metal-solution inter­
face is probably never rate-controlling in chemical 
dissolution, because an anode operating under such 
conditions becomes filmed.
The absence of separate anodic and cathodic 
processes in a metal, reacting with a solution without 
external current has led to the description of the 
overall process as ^chemical” rather than as ”electro- 
chemical.”
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(3) General Criteria of a Diffusion—Controlled Rate.
The general criteria for a diffusion-controlled reaction
(18),(24)are t
1 . The reaction rate is almost inversely proportional 
to the viscosity of the solution.
2 . The rate is a function of the diffusion coefficient 
of the reagent.
3 . A diffusion layer is present which is formed by 
the accumulation of reaction products during the 
early stages. This layer varies with the stirring 
speed and diffusion coefficient of the reagent.
4. The rate Increases with stirring speed.
TABLE XV
^  Summary of the Order of Reaction, Activation Energy and Reaction 
Rate Constants for the Dissolution of Beryllium (Samples A and b) 





















^Constant at 3 0 ®C 




0 , 8 8 6.5 3 4 6 8 No chunks 
observable.
2.25 5.8 2086 Abundant 4 
formation*
1.07 11,8 1335 No chunks 
observable*
1.20 0.671
6 .8 '*'^ 3 2 0 0"^ No chunks'^ 
observable.
1 . 0 2 4 . 2 5380 Abundant
formation.
0.98 9 . 2 2074 No Chunks 
observable.
Formation of chunks is comparatively: lower than Sample B at concentrations of 
acid less than 0 .3N.
 ^^ (13)"*^alues obtained by Mathis.'
5- The temperature eoefflcient is in general less 
than 1 . 5  per 10 0*.
76
If the chemical or electrochemical reaction at 
the metal surface is slow and controls the rate, 
then (1 ) the rate should be Independent of stirring 
speed, viscosity and diffusion coefficient, and 
(2) the temperature coefficient should be in general 
greater than 2.0 per 10 G*.
(b ) m  ssolution of Beryllium in Hydrofluoric Acid.
The reaction order with berylliimi (Sample A) is 
0.88 which agrees with the previous reported^ 
value of 0.88 for Sample B. However, the activation 
energy is 6 .5 kcals/mole for Sample A whereas for 
Sample B it is 6.8 kcals/mole. In all the experiments 
with this acid. Sample A (containing 0.195^ oxide) had 
a higher reaction rate than Sample B (containing 1.25^ 
oxide) and so the lower activation energy obtained is 
not surprising. (This difference in activation energy 
could be explained merely due to experimental error.)
The activation energy is slightly higher when com­
pared with that for a diffusionally controlled reaction, 
which is approximately 4.5 kcals/mole. Nevertheless, 
the low temperature coefficients observed might indi­
cate that the reaction is diffusion controlled. It 
is known that in such a reaction, hydrofluoric acid 
molecules must diffuse to the beryllium surface and
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react with the metal, followed by the recession of 
the products from the metal surface. Qhe rate deter­
mining factor would be the diffusion of hydrofluoric 
acid molecules to the metal surface or the recession 
of the products away from the surface. The oxide 
present as impurity might accumulate as the reaction 
proceeds and it is probable that it may act as a 
barrier to the diffusion of the reaction products 
away from the surface. Sample A contains smaller 
amounts of oxide than Sample B and so the lower acti­
vation energy might be attributed to the smaller energy 
barrier. The beryllium oxide layer is not so protec­
tive as the alumina layer as it is rapidly attacked
by the hydrofluoric acid. Xt is reported that the
(25)reaction between beryllium oxide and hydrofluoric
acid is accompanied with the evolution of heat. Solid
(26)beryllium fluoride is covalent'  ^ and is soluble in 
water, but does not dissolve quickly, (Under the pre­
sent conditions where no current is passing, the 
diffusion of the products through this beryllium 
oxide layer may be difficult.) So the accumulated 
product and the oxide layer may prevent the diffusion 
of the acid molecules to the surface of beryllium.
All the experiments Indicate that there is a steady 
decrease of the reaction rate with time, which is 
probably due to the accumulating oxide layer. Potential
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measurements might give some additional information 
about the nature of this (oxide) layer. Beryllium 
oxide seems to have a rate determining influence as 
reported p r e v i o u s l y , ^ T h u s  HP molecules may en­
counter a beryllium oxide layer which offers more 
resistance to the diffusion to the metal sijrface. 
Because of this, the activation energy might be 
higher and the rate-controlling process may be the 
removal of reaction products away from the metal 
surface. Previous e x p e r i m e n t s ^ p e r f o r m e d  indi­
cate that the stirring rate has an influence on 
the reaction rate and the addition of noble metal 
salts, such as gold or platinum, increase the reaction 
rate. Particles of reconstituted gold were observed 
in the bottom of the reaction vessel which would 
suggest that the mechanism is electrochemical. Prom 
these observations, it might be concluded that the 
dissolution of beryllium in hydrofluoric acid is a 
diffusionally controlled reaction, involving an 
electrochemical mechanism at the metal surface. Since 
the order and activation energy for the dissolution 
of Sample A and Sample B are the same within experi­
mental errors, the rate-controlling mechanism of dls-
(27)solution is the same for both,'
(c) ^  solution of Beryllium in Hydrochloric Acid.
The berylli-um (Sample A) hydrochloric acid reaction
Is approximately second order while the reaction 
involving Sample B and hydrochloric acid is first 
order. Sample B showed a higher dissolution rate 
throughout. At 30*0, the reaction rate constant for 
the reaction involving Sample A is 2084 whereas for 
Sample B it is 5380. The high reaction order obtained 
for Sample A is unusual for a metal-acid reaction. 
However, there are some.cases reported in the lltera- 
ture where the reaction order is even higher.^ In
the present case, it seems that either the order of 
reaction is changing, or the equation.
Rate = = k (HCl)’^
is not valid for the concentration of the acid used.
The surface conditions are complex in both the samples, 
as the dissolution proceeds with chunk formation. One 
might expect that Sample A -should have a lower acti­
vation energy than Sample B as it contains a smaller 
amount of beryllium oxide which might act as an energy 
barrier for the diffusion of hydrogen ions to the 
surface or the diffusion of the reaction products away 
from the metal surface. On the converse, if the chunk 
effect occurs more rapidly in the presence of impuri­
ties (causing preferential attack) then activation 
energy of Sample B should be lower.
The Induction period observed is longer in com­
parison with hydrofluoric acid due to the slower attack
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on the oxide film, (Hydrofluoric acid attacks this 
oxide film more rapidly,) When the oxide film is 
removed by the hydrochloric acid, then it attacks 
the metal underneath. Baring this dissolution 
reaction small beryllium particles or chunks detach 
and are dispersed into the solution. These particles 
immediately react with the acid liberating hydrogen 
gaso During this process, the metal surface becomes 
black in the places of chunk outbreak and the solu­
tion is discolored. Under such conditions, the oxide 
film breaks away from the surface along with the 
beryllium chunks exposing more of the metal surface 
for attack. With the removal of the beryllium oxide 
layer in bhis fashion, diffusion takes place more 
easily.
It is also known that beryllium oxide dissolves 
in hydrochloric acid. If this is the case then the 
activation energy should be small. This was observed 
for Sample B dissolving in hydrochloric acid (4,2 
kcals/mole), For Sample A, the dissolution rate 
could be smaller because of limited cathodic areas.
It contains excluding the oxide only 0.327^ of metallic 
and other impurities, whereas Sample B has 0.671^.
This suggests that under the same siu?face conditions. 
Sample B would dissolve faster because the number of 
local cathodes per unit area Is larger and more of the 
metal breaks out as chunks.
8l
It has been mentioned already that the dissolution 
rate of Sample B in hydrochloric acid is greater than 
that in hydrofluoric acid. This is due to the chunk 
effect which facilitates the attack on the metal 
underneath whereas this is not occuring in hydro­
fluoric acid. The diffusion barrier set by the oxide 
layer is removed in hydrochloric acid whereas it is 
not in hydrofluoric acid. The activation energies 
obtained in these two acids also suggest this.
Sample A has a higher dissolution rate in hydro­
fluoric acid than in hydrochloric acid, but the acti­
vation energy is higher for the dissolution in hydro­
fluoric acid. The higher activation energy (6 .5  
kcals/mole) is probably due to the diffusion barrier 
set by the oxide, whereas in hydrochloric acid, this 
barrier is removed due to the chunk effect, hence a 
lower activation energy (5*8 kcals/mole) Is observed.
Since hydrochloric acid is nearly completely ion­
ized, it might be concluded that the dissolution of 
beryllium in hydrochloric acid is a diffusion controlled 
reaction with an electrochemical mechanism as follows:
Be -f 2h "^ — .-"■» + 2H followed by
2H ■♦Hg
The rate controlling step is the diffusion of 
hydrogen ions to theumetal surface. The agreement 
is good for Sample B which has an activation energy
of 4.2 kcals/mole. The low temperature coefficients 
observed also suggest this mechanism. For Sample A, 
the observed activation energy is rather high (5*8 
kcals/mole), and also the reaction order. From the 
present study, the apparent anomaly could not be 
explained.
(d) Dissolution of Beryllium In Sulfuric Acid. A first 
order reaction was observed up to an acid concentra­
tion of l.ON according to the equation.
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Rate = d(Be)dt = k (HaSOj
n
where n is 1. The reaction rate constants for the 
reaction involving Sample B is higher than that for
(25)Sample A. It is reported that beryllium oxide
dissolves in sulfuric acid but the relative magnitude 
of this reaction is not known. It may be considered 
that the hydrogen ions in the dilute sulfuric acid 
diffuse through the beryllium oxide layer which acts 
as a diffusion barrier. Theoretically if such a pro­
cess were to take place, the activation energy.for the 
reaction involving Sample A should be less than that 
for Sample B. But experimentally the reverse was 
found to be the case. Prom this it might be assumed 
that sulfuric acid attacks the beryllium oxide layer. 
It has been r e p o r t e d ^ t h a t  the beryllium oxide film 
formed anodlcally seems to dissolve by O.IN sulfuric 
acid.
Beryllium, sulfate has a more negative free energy 
than beryllium f l u o r i d e , S o  beryllium oxide 
may be attacked by sulfuric acid to a greater extent. 
It might be suggested that Sample B has a higher 
dissolution rate than Sample A, because the acid 
attacks the oxide layer and produces active pores or 
Increases the area of the pores. So the value of 7*^ 
increases for Sample B whereas this is not possible 
for Sample A.
The other possibility for explaining the higher 
activation energy obtained for Sample A (1 1 . 8  kcals/ 
mole) is the formation of chunks. In sulfuric acid 
formation of beryllium chunks was not observed. 
Nevertheless it is quite possible that the chunks 
formed may dissolve in the acid immediately or the 
chunks are very small that they are invisible to the 
unaided eye. If such conditions exist, then the oxide 
layer may break in both Samples A and B. Due to this 
breakdown of the beryllium oxide layer, 7^ becomes 
higher for the less pure Sample B than that for the 
Sample A. Hence a higher dissolution rate is observed 
for Sample B, for which reaction, the activation 
energy is smaller (9-2 kcals/mole).
The high activation energies obtained may not 
suggest a diffusion controlled reaction. The tempera­
ture coefficients observed were also comparitlvely
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higher. The following reaction between beryllium 
oxide.and sulfuric acid might take place.
Be 0 + H 2 S O 4 ---Be SO4 + H2O
The magnitude of this reaction could not be 
found from this study. It seems that the attack on 
beryllium by sulfuric acid is electrochemical with 
the following possible mechanism.
Be + 2 h ’*'----Be^*^ + 2 H  followed by
2 H
It might be concluded that the rate controlling step 
may-not be due to the diffusion of hydrogen ions.
The reaction may be either electrochemically controlled 
or controlled by the rate of dissolution of a beryllium 
oxide surface layer by sulfuric acid.
2 . Anodic Dissolution of Beryllium in Hydrofluoric, Hydro­
chloric and Sulfuric Acids (Difference Effect),
When a metal dissolving in a corrosive media is made 
anodic by an external or internal current, the self dis­
solution rate may be decreased or increased, depending 
on the nature of the solution and the anode. The difference 
effect is explained quantitatively by the function of local 
elements. In the positive difference effect, the rate of 
self dissolution Yi decreases to Vg, because of the decrease 
in the emf of the local elements by the flow of the current 
I, Tne potential of the dissolving metal is shifted to
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more noble values. During anodic polarization by the 
current I, only the potential of the local elements on 
the anode are affected. That of the cathodes is not 
affected appreciably. Thus, a linear relationship is 
obtained between the positive difference effect and the 
current density. The negative difference effect is ob­
served when the rate of self dissolution Vi increases 
to Vg. In this case, breakdown of protective layers 
and surface activation would take place, thereby Increas- 
Ing Z , the number of active local cathodes.
During the anodic dissolution of metals, anodic 
passivation is said to have been produced when passage 
of cations from the metal lattice ceases through the 
formation of a film of solid product that is almost 
impervious to cations.
(a ) Anodic Dissolution of Beryllium in Hydrofluoric Acid.
The difference effect is linear to the current at 
lower current densities. The proportionality constant 
K  is much higher than 6.97 suggesting that a strong 
anodic polarization takes place in the local elements 
which reduces Vi to Vg when the current I is passed.
The Samples A and B show a positive difference effect 
to the same extent. Since Sample B contains a larger 
amount of oxide, one might expect it to have a higher 
positive effect. What has been observed experimentally 
may be correlated by suggesting that a (oxide) film
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is formed to the same extent on both samples inde­
pendent of the initial amount of oxide present. 
Nevertheless before this film formation, the anodic 
passivation may be higher for Sample B.
For all the experiments with this acid, V. isT/
less than Vi, suggesting that the anodic polariza­
tion is greater than 100 percent. The highest current 
density reached is only 48 ma/cm^, whereas anodic 
dissolution of beryllium in hydrochloric and sulfuric 
acids gave 34-5 and 2 8 8 ma/cm^ respectively. The dis­
solution of beryllium in this acid is electrochemical 
as concluded previously.
(b ) Anodic Dissolution of Beryllium in Hydrochloric Ac i d *
It is interesting to note that the two samples 
differ markedly during their anodic dissolution in 
this acid. It has been mentioned previously that 
beryllium shows the "chunk effect” when it dissolves 
in this medium. The ”ch\ink effect” is termed by 
Marsh and Schaschl^^^^ who explain the negative dif­
ference effect in terms of the dissolution by chunks. 
The negative difference effect can be observed under 
violent corrosive conditions where protective films 
are least likely to be present. When the protective 
film is stable under certain conditions, the negative 
difference effect is less pronounced. The "chunk 
effect” might be a fundamental property of a corroding
medium^ whereas the negative difference effect is one 
of the several possible manifestations of this proper­
ty. The "chunk effect” can occur even at zero applied 
currents, that is during free dissolution as observed 
in the present investigation. The negative difference 
effect by definition is non-existent at zero applied 
currents. Marsh a n d .Sohaschl suggested that in general 
the "chunk effect" and anodic polarization occur on 
the same piece of corroding metal. The Faraday equiva­
lence would be obeyed if the decrease in- hydrogen 
evolution due to the anodic current would exactly 
equal the rate by which the chimks are leaving the 
metal. The two effects are not equal under ordinary 
experimental conditions. Depending upon the nature 
of the corrodant a positive or a negative difference 
effect would predominate.
The anodic dissolution (with chunk formation) of 
beryllium (Sample A) gives a negative difference effect 
which is in agreement with the chunk effect theory.
As the ciirrent density is Increased, the negative 
difference effect becomes even more pronounced. How­
ever, at lower current densities the negative differ­
ence effect becomes positive, and at a certain current 
density there is no difference effect. That is, the 
self dissolution rate Vx does not change when the 
anodic current is flowing. The observed current 
densities are 4 0 ma/cm^ for 0.3N, 62 ma/cm^ for 0.5N
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and 6 8  ma/cm^ for 0 .7 5 N acid. Marsh and Schaschl say 
that this does not take place under ordinary condi­
tions.
The negative difference effect observed with 
Sample A may be due to the low amount of oxide pre­
sent. The oxide Impurity might offer some resistance 
for the dissolution of ions, but at the same time it 
Is quite possible that both anodic polarization of 
the local elements and the negative difference effect 
due to the chunks falling off takes place. When the 
chunks leave the metal surface, they expose the metal 
underneath and hence the anodic dissolution is in­
creased. Under these conditions, the negative differ­
ence effect counteracts the effect due to the anodic 
polarization. At the current densities lower than 
60 ma/cm^ where a slight positive effect is observed, 
the metal dissolves anodlcally but with the formation 
of chunks greatly reduced. Under these conditions, 
the anodic polarization of the local elements caused 
by the current I becomes controlling.
Contrary to expectations Sample B exhibits a 
positive difference effect. As stated before, this 
sample also dissolves with abimdant formation of chunks 
The proportionality constant K  has a value of about 
1.25 at a current density of 80 ma/cm*. At higher 
current densities, the constant decreases and becomes 
less than one. The plot of the difference effect
89
versus current density shows that the djLfference 
effect decreases at higher current densities. It 
might be possible that the anodic polarization and 
negative difference effect d\ie to release of chunks 
take place at the same time, but the magnitude of 
the former is much greater. The oxide impurity may 
also account for the positive difference effect, 
since the oxide layer accumulated on the stir face, 
may protect the metal. At higher current densities, 
one might expect that the film on the anode might 
partially breakdown thus allowing the self dissolution 
rate Vg to Increase. This discussion also confirms 
that the dissolution of beryllium in hydrochloric 
acid is electrochemical.
(O) Anodic Dissolution of Beryllium in Sulfuric Acid.
The proportionality constant (from difference 
effect studies) was found to be between tour and six 
in almost all the cases. In some Instances linear 
relations between the difference effect and current 
density are observed; in other cases the proportional­
ity constant decreases at higher current densities 
which might suggest the breakdown of protective 
films. The anodic polarization observed is lower 
(about 70fl) than that found for hydrofluoric acid 
which is more than lOOfL It would be interesting to 
know as to what might happen if the applied anodic 
current is large.
90
In conclusion it might be suggested that the 
local elements oh beryllium are readily polarized 
anodically in sulfuric acid and this would explain 
its low corrosion rate. It seems that the dissolu­
tion of beryllium in this acid is electrochemical, 
as stated earlier.
Recommendations.
(1) It is known that the area of the metal dissolving 
anodlcally may change with time. If the experiment 
is carried out with speclsiens pre-etched by anodic 
dissolution, any error Introduced may probably be 
small,
(2) One Important circumstantial evidence as to a 
reaction mechanism is the Identity of products 
formed. The exact nature of the products Including 
the chunks formed in hydrochloric acid should be 
known for a better understanding of the reaction.
(3) The pH of the acid should be meas\ired each time 
the volume of hydrogen is noted. This is possible 
by having a standard hydrogen electrode or a glass 
electrode (in hydrofluoric acid this is not possible) 
in the reaction vessel.




The vacuum cast sample is extremely hard and brittle 
Jt is difficult to file the surface to exact dimensions. 
Therefore, the apparent area cannot be known exactly.
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V. APPENDIX
The appendix includes tables containing all of the 
data fop the rate and difference effect studies.
Tables I through XII contain the data for:
The Dissolution Rate of Be (Sample A) in Different 
Concentrations of Hydrofluoric Acid at Various 
Temperatures
Tables XIII through XXV contain the data for:
The Dissolution Rate of Be (Sample A) In Different 
Concentrations of Hydrochloric Acid at Various 
Temperatures
Tables XXVI through XXXIV contain the data for:
The Dissolution Rate of Be (Sample A) in Different 
Concentrations of Sulfuric Acid at Various Temperatures
Tables XXXV through LIV contain the data for:
The Dissolution Rate of Be (Sample B) in Different 
Concentrations of Hydrochloric Acid at Various 
Temperatures
Tables LV through LXX contain the data for:
The Dissolution Rate of Be (Sample b ) in Different 
Concentrations of Sulfuric Acid at Various Temperatures
Tables LXXI through IXC contain the data for:
The Difference Effects on Be (Samples A and b ) 
Dissolving in Various Concentrations of Hydrofluoric, 
Hydrochloric and Sulfuric Acids at 2 5 *C
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TABLE I
The Dissolution of Be(Sample A) in 0.ION HF at 20®C
Surface Area of Sample = 0 . 9 9 5  cm'
Run No. 1 Run No











dV at STP 
(mm®)
0 0.0 0 0.0
2 0.1 80 2 0.0 -
4 0.8 590 4 0.6 510
6 1.6 670 6 1 . 4 670
8 4 0 1
760::
760+
8 2.8 1010 8 2 . 4
10 3 . 6 670 10 3.3
12 4 . 4 670 12 4 . 2
14 5 . 4 8 4 0+ 14 5.2 8 4 0+
l6 6 . 3 760+ 16 6.2 8 4 0+
760+
760+
18 7 . 2 760:1:
8 4 0^
18 7.1
20 8.2 20 8.0
22 9 . 1 760+ 22 9.0 8 4 0+












The Dissolution of Be(Sample A) In 0.23N HF 20®C
Surface Area of Sample = 0 . 9 9 5 cm^
Run No. 1 Run No. 2
t = 2 1 . 0 t = 2 1 .0 ®C
p = 7 3 2 . 2 mm of Hg P = 732. 2 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
1 0 . 3 260 1 0.5 430
2 0.8 430 2 1.2 610
3 1.6 700 3 2.0 700
4 2 . 4 700 4 2.9 780
5 3 . 2 700 5 3.7 700.6 4 . 2 870 6 4 . 6 780^
7 5 . 0 700_^ 7 5.5 780+







9 6.9 9 7.3 780+
780+
870+
10 7 . 8 10 8.2
11 8.6 11 9.2
12 9 . 7 12 10.0 700^780+
780+
870+
13 1 0 . 5 13 10.9
14 1 1 . 4 780+
780
14 11.8
15 1 2 . 3 15 12.8
Avg. max. rate 775 803
(mm^/ cm®min)
+Values selected to get average maximum rate.
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TABLE III
The Dissolution of Be(Sample A) In O.5ON HF at 20®C
Surface Area of Sample = 0 . 9 9 5 cm'
Run No Run No
t = 25.2 
p = 736.3 mm of Hg
t ■= 22. 
p = 734.
4 “C
4 mm of Hg
Time Volume dV at STP Time Volume dV at STP
( min) (ml) (mm®) (min) (ml) (mm®)
0 0.0 0 0.0
1 0.5 430 1 0.5 430
2 1 . 4 770 2 1 . 4 780
3 2,7 1110 3 2.7 1120
4 4 . 0 1110 4 4 o2 1300
5 5.3 1110 5 5.6 12106 6.6 1110 6 7.0 1210
7 8.0 1190 7 8.5 1300
8 9 . 6 1360 8 9.9 1210 .





10 12.5 1280 10 13.0
11 l4 , 0 1280 11 l4 . 6
12 15-6 1360J 12 16.2




14 18.6 14 19.4












The Dissolution of Be(Sample A) In 0.75N HF ^  20®C
Surface Area of Sample = 0 . 9 9 5  cm'
Run No. 1 Run No. 2
t = 25.2 ®C t = 20. 0 ®C
p = 743.8 mm of Hg p = 738. 2 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0.0 0 0.0 .
1 1.3 1120 1 1.3 1150
2 2.9 1380 2 3.0 1500
3 4 . 6 1470 3 5.0 1760
4 6. 4 1550 4 6.8 1590
5 8.2 1550 5 8.7 16706 10.2 1730 6 10.7 1760
7 12.2 1730 7 12.8 1850+
8 1 4 . 2 1730.
l8lot
8 15.0 194o][
194019 16.3 9 17.2
10 18.4 i8io;t 10 19.4 1 9 4 0 ,1940T11 20.6 1900+
1810+
11 21.6
12 22.7 12 23.8 1940+
13 2 4 . 8 l8lot
14 27.0 1900.
15 29.1 1810^
Avg. max . rate 1845 1935
(mm®/cm®mln)
"^Value s selected to get average maximum rate.
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TABUS V
The Dissolution of Be (Sample A) In 0. ION HF at 30*^ 0
Surface Area of Sample = 0 . 9 9 5  cm'
Run No Run No. 2
(mm®/ cm® min)
t = 25. 
p = 734.
4 ®C




4 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
1 0 . 6 500 2 1 . 0 850
2 1 . 2 500 4 1.9 770
3 1 . 8 500 6 2 . 8 770
4 2 . 4 500 8 3.8 850
5 3.0 500 10 4 . 8 850
6 3.6 500 12 5.8 850
7 4 . 2 500.670^
14 6.8 850






10 6.3 20 9.8
11 6.8 420T 22 11.0 IO20T850+12 7.4 500+
5 0 0 ; :














b . .Values selected to get average maximum rate
TABI£ VI
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The Dissolution of Be (Sample A) in 0 .2 5N HP at 3 0 °C
Surface Area of Sample = 0 . 9 9 5 cm^
Run No. 1 Run No. 2
t = 25.4 ®C t = 29.4
p = 738.2 mm of Hg p = 736.9 mm of HgTime Volume idV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)






1 0 3 0X
1030;:io3o;r
1 0 3 0X
1030+
1 1.1 940
2 2.1 2 2 . 4 1110
3 3.2 3 3.5 940
4 4 . 4 4 4 .6 9 4 0 ,




6 6.8 6 7.0
7 8.0 7 8.28 9.2 8 9.4
9 1 0 . 4 9 10.5








Avg. max;. rate 1025 1019
/ 5(mm j //cm.^mln)
"^Values selected to get average maximum rate.
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TABIiE VII
The Dissolution of Be(Sample A) In 0.5QN HF at 30®C
Surface Area of Sample = 0 . 9 9 5 cm'
Run No





dV at STP 
(mm^)
0 . 0 0 . 0
0 . 5 1 . 0 830+
1 . 0 2 . 0 830+
1 . 5 3 . 0 830+
920+2 . 0 4 . 1
2 . 5 5 . 2 920:
3 . 0 6 . 3 920T
3 . 5 7 . 4 920T
4 . 0 8 . 4 830+
830+4 . 5 9 . 4
5 . 0 1 0 . 5 920T
5 . 5 1 1 . 6 920T









6 . 5 13.6
7 . 0 1 4 . 6
7 . 5 1 5 . 7
8.0 16.8
8 . 5 17.8
9 . 0 18.8
9 . 5 1 9 . 9
10.0 21.0
Avg. max.





t = 2 9 .4 ®C
Time Volume dV at STP
(min) (ml) (mm®)
0 . 0 0 . 0 _
0.5 0 . 6 500
1 . 0 1.5 1 5 0+
1.5 2.5 830;:
2 . 0 3.6 92OT
2.5 4 . 6 830^
8 3 0t3.0 5.6
3.5 6 . 6 8 3 0t
4 . 0 7.7 92OT
4.5 8 . 8 92OT
83O45.0 9 .8
5.5 10.9 920;;830+6.0 11.9
1741
Values selected to get average maximum rate
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TABLE VIII
The Dissolution of Be(Sample A) In 0 .7 5 N HP at 3 0 °C
Surface Area of Sample = 0 . 9 9 5 cm®
Run NOo 1 Run No. 2
t = 27.0 °C t = 26.0
P = 7 3 7 - 8 mm of Hg p = 734.8 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)


























3 9.2 3 8.2
4 12.2 4 11.2
5 15.2 5 1 4 . 26 18.2 6 17.4
7 21.2 7 20.6
8 2 4 . 2 8 2 4 . 0
9 27.2 9 27.2
10 30.2 10 30.3
11 33.2 11 33.6
12 36.2
13 39.2
14 4 2 . 2
15 45.2
Avg, max, rate
3 2(mm /cm min)
+.
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The Dissolution of Be(Sample A) in 0.ION HP at 40°G













t = 2 5 .4 ®C
p = 74-1 . 0  mm of Hg
Volume
(ml)
dV at STP 
(mm®)
0 0.0 - 0 0.0 -
1 1,2 1010 1 1.0 860
2 2 . 4 1010 2 2.0 860
3 3 . 2 680 3 2,8 690
4 4 . 2 8 4 0 4 3.7 770
5 5 . 2 8 4 0^ 5 4 . 6 770.
6 6.0 680+ 6 5.4 690+
7 6.8 680+ 7 6.2 690+770+
600+
520+
8 7 . 7 760+ 8 7.1
9 8 . 4 590+ 9 7.8
10 9 . 2 680+ 10 8 . 4





















The Dissolution of Be(Sample A) In 0.23N HF ^  40°C















dV at STP 
(mm®)
0 0 . 0 0 0 . 0
1 2 . 3 2050 1 2 . 8 2400
2 4 . 2 1630 2 4.8 1720
3 6 . 0 1550 3 6 . 6 1550







5 10.36 11.1 6 12.1







9 l6.6 9 17.2
10 18.2 10 19.0














Avg. max. rate 
(ram®/ cm® min)
+
1 5 2 3




The Dissolution of Be(Sample A) In 0.3ON HF ^  40°C
Surface 
Rim No.
Area of Sample = 0 . 9 9 5  
1
t = 2 3 .5 "G 






4 mm of Hg
Time Volume 1dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 . 0 0 . 0 0 . 0 0 . 0 _
0.5 1 . 6 1370 0.5 2 . 0 1720
1 . 0 3.2 1370 1 . 0 3.8 1550
1.5 4.9 l4 6o 1.5 5.3 1290
2 . 0 6 . 4 1290 2 . 0 6.9 1370
2.5 8.0 1370 2.5 8.6 l4 6 o
3.0 9.4 1 2 0 0 3.0 1 0 . 2 1370,
1 4 6 0+
1 4 6 0+
1370+
1370+
1 4 6 0+
1 4 6 0+
1290+
l4 6 o|
3.5 10.9 1290 3.5 11.9
4 . 0 12.5 1370.
l4 6oT
4 . 0 13.6
4.5 1 4 . 2 4.5 15.2
5.0 15.9 l4 6o+ 5.0 16.8
5.5 17.5 1370T 5.5 18.5
6.0 19.2 1 4 6 0+ 6.0 2 0 . 2
6.5 20.9 l4 6 o+ 6.5 21.7
7.0 2 2 . 6 1 4 6 0+ 7.0 23.4
7.5 2 4 . 2 I37OT 7.5 25.1 1 4 6 0+
1 4 6 0+8.0 25,8 1370+ 8.0 26.8








The Dissolution of Be(Sample A) In 0.75N HF at 40°C
Surface Area of Sample = 0 . 9 9 5 cm'








4 mm of Hg
Time Vol-ume dV at STP Time Volume dV at STP
(min) (ml) (mm ) (min) (ml) (mm^)
0 . 0 0 , 0 0 . 0 0 . 0
0 . 5 1 . 8 1550 0.5 2 . 6 2230
1 . 0 4 . 0 1890 1 . 0 4.9 1980
1 . 5 6 , 4 2060 1.5 7.1 1800
2 . 0 8 . 8 2060 2 . 0 9.2 1800
2 . 5 1 1 . 2 2060 2.5 11.4 1890
3 . 0 13.5 1980 3.0 13,6 1890
3 . 5 15.7 1890 3.5 15.9 1980
4 . 0 18.1 2060 4.0 18.1 1890
4 . 5 20.5 2060, 4.5 20.5 2060
5 . 0 22.8 1980+ 5.0 2 2 . 8 1980
5 . 5 25.2 2060+ 5.5 25.0 18902060+6 . 0 27.6 2060+ 6 . 0 27.4
6 . 5 30.0 2060+ 6.5 29.7 1980+
1980,7 . 0 32.4 2060+ 7.0 32.0
7 . 5 34.8 2060+ 7.5 34.4 2060+ 2150+ 
. 2060+












The Dissolution of Be (Sample A) In 0.30N HCl at 20''C
Surface Area of Sample = 0 . 9 9 5 cm
Run No. 1 Run No
t = 26.6 t -= 27. O'^ C
P = 7 4 1 . 9 mm of Hg p = 736. 8 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) ( min) (ml) (mm®)
0 0.0 0 0.0 _
2 0.0 - 2 0.0 -
4 0.0 - 4 0.0 -
6 0.0 - 6 0.1 85
8 0 . 1 85 8 0 . 2 85
10 0 . 2 85 10 0.3 85
12 0 . 2 0 12 0 . 4 85
14 0.3 85 14 0.5 85
l6 0.3 0 16 0.6 85
18 0.3 0 18 0 . 8 170
20 0 . 4 85 20 0.9 85
22 0 . 4 0+170+
85;
22 1 . 1 170
24 0 . 6 24 1.3 170_^
250+26 0.7 26 1 . 6
28 0.7 0 28 1 . 8 170T
170T30 1 . 0 260+ 30 2 . 0
32 1 . 0 0 32 2 . 2 170
34 1.1 85
Avg. max . rate 65 95
(mm®/ cm®mln)
+Values selected to get average maximum rate .
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TABLE XIV
The Dissolution of Be (Sample A) In 0.3ON HCl at. 20 **C
Surface Area of Sample = 0 . 9 9 5  cm'
Run No Run No
(mm®/cm®min)
t = 25. 
p = 7 4 2 .
8“C
7 mm of Hg
t = ;2 7 . 
p = 742.
0*0
7 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0.0
2 0.0 - 2 0.0 -
4 0.0 — 4 0.0 —
6 0.1 86 6 0.1 858 0.2 86 8 0.2 85
10 0.3 86 10 0.4 170
12 0.7 3 4 0 12 0.8 340
14 1.2 430 14 1.2 340
16 1.9 600 16 1.9 600
18 2.8 770 18 2.6 600
20 3.4 520 20 3.2 510
22 4 . 0 520, 22 3.9 600




28 7.2 28 6.5 770T
680+30 8 . 4 1030 + 
860 +
30 7.3
32 9.4 32 8 . 4 770+






1 0 . 2
1 1 . 1






+Values selected to get average maximum rate
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TABLE XV
The Dissolution of Be(Sample A) in l.ON HCl at 2 0 *C
Surface Area of Sample = O.995 cm®
Rim No. 1 Run No. 2
t = 2 4 . 0 "C t = 2 4 . 0
P = 7 4 1 . 3 mm of Hg P = 7 4 1 . 3 mm of Hg
Time Volume 1dV at STP Time Volume dV at STP
(min) (ml) (mm®) ( min) (ml) (mm®)
0 0.0 0 0.0
2 0.1 87 1 0.0 — '
4 0,9 690 2 0 . 1 87
6 3.9 2600 3 0.3 170
8 8 . 0 3550, 4 0 . 8 430
10 12.5 3900+ 5 1.9 950
12 17.1 3980+ 6 3.3 1210
14 21.7 3980+ 7 5.0 1470
l6 26.0 3720+ 8 6 . 9 1650
18 30.3 3720+ 9 9. 0 1820




14 2 0 . 1 1910+
15 22.4 1910+
Avg. max. rate 1940 1947
( mm^/ cm'%ln)




The Dissolution of Be ( Sample A) in 0 .15N HCl at 3 0 *C
Surface Area of Sample = 0 . 9 9 5 2cm
Run No. 1 Run No. 2
t = 2b.5 *C t = 26. 5 ^C
P = 7 3 9 * 5 mmi of Hg P = 7 3 9 .5 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
2 0 . 4 340 2 0. 4 340
4 0 . 7 200 4 0 . 6 170
6 0 . 8 85 6 0 . 8 170
8 1 . 0 170 8 1 . 0 1 7 0 .
10 1 . 0 0 _^ 10 1 . 1 8 st
12 1 . 1 8 5 i 12 1 . 1 5 43+
14 1 . 1 5 43t 14 1 . 2 43+16 1 . 2 4 3+ l6 1 . 2 5 43t18 1 . 2 0 18 1 . 3 43t
20 1 . 2 0 20 1 . 4 85+
22 1 . 2 0 22 1 . 4 0
24 1 . 4 0
Avg. max. rate 28 28
+.Values selected to get average maximum rate
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TABLE XVII
The Dissolution of Be(Sample A) In 0.30N HCl at 30°C
Surface Area of Sample = 0 . 9 9 5 cm2
Run No. 1 Run No . 2
t = 26. 5 °C t •= 26. 5 *^0
p = 736. 3 mm of Hg p = 736. 3 mm of Hg
Time Volume dV at STP Time Volume dV at STP
( min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
2 0 . 2 170 2 0.3 250+
4 0 . 4 170 4 0.5 170+
6 0 . 6 170 6 0 . 6 8 0 +
8 0 . 6 0 8 0 . 8 170+
10 0.7 80 10 1 . 0 1 7 0 “^
12 0.8 80 12 1 . 1 8 0
14 1 . 0 170 14 1 . 2 8 0
l 6 1 . 2 170 16 1 . 2 0
18 1.3 80 18 1.3 8 0
20 1 . 4 80 20 1 . 4 8 0
22 1 . 6 170 22 1 . 6 170
24 1.8 170 24 1 . 6 0
26 2 . 0 170 26 1 . 8 170
28 2 . 1 8 0 , 28 1.9 80
30 2 . 4 25OT 30 2 . 0 8 0
32 2 0 6 17 0 + 32 2 . 1 80
34 3.0 3 4 0+ 34 2 . 2 80
36 3 . 4 3 4 0+ 36 2 . 4 170
38 3.7 25OT 38 2 . 6 170
40 4 . 0 250 40 2 . 8 170
Avg. max. rate 134 8 4
(mm®/ cm'®mln)
+Values selected to get average maximum rate
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TABLE XVIII
The Dissolution of Be(Sample A) in 0.5ON HCl at 30°G
Surface 
Run No.
Area of Sample = 0.995 
1
t = 27.0*0




P -  734.
o * c
2 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 .0 0 0 . 0
2 0 . 2 170 2 0.8 670
4 0 .6 340 4 1 . 4 510
6 1 . 2 510 6 2 . 1 590
8 2 . 0 680_^
850+
1020"^
8 3 .0 760
10 3 .0 10 3 .8 670.
8 4 0+12 4 . 2 12 4 . 8
14 5 . 3 940+ 14 5 . 8 8 4 0+
16 6 . 5 1 0 2 0+ 16 6.8 8 4 0+





















1 0 1 0+
8 4 0+
1 0 1 0+
loiot
8 4 0+
1 0 1 0+
453
+Values selected to get average maximum rate
Ill
TABLE IXX
The Dissolution of Be(Sample A) In 0.60N HCl at 3Q°C
Surface Area of Sample = 0 . 9 9 5 om‘
Run No. 1 Run No. 2
Time
t = 2 7 .5* 0^
P = 7 3 9 . 5  mm of Hg
Volume dV at STP Time
t = 27.5‘^C
P = 739.5 mm of Hg
Volume dV at STP
min) (ml) (mm®) (min) (ml) (mm®
0 0 . 0 0 0 . 0
2 0 . 4 340 2 0 . 4 340
4 1 . 1 590 4 1.3 760
6 2 o0 760 6 2 . 4 760
8 3.0 850 8 3.6 1 0 2 0 '
10 4 . 1 930 10 5.0 1190'
12 5.2 930 12 6 . 2 1 0 2 0
14 6 . 4 1 0 2 0 14 7.4 1 0 2 0 '
16 7.4 850
H O O T
H O O T
16 8.7 1 1 2 0 '
18 8.7 18 1 0 . 1 1 1 9 0 '
2 0 10.0 20 11.5 1 1 9 0 '
22 1 1 . 2 1 0 2 0 T 22 13.1 1360'











H O O T
H O O T
1270+
II90T
1 1 0 0 +
26 16.2 1360'
Avg. max. rate 
3 2(mm /cm min)
+
5 5 9




The Dissolution of Be(Sample A) In O.73N HCl at 30*C




t = 2 6 .0 *C








t = 2 6 .0 *C
p = 731*6 mm of Hg
Volume
Imli
6Y  at STP 
(mm^)
0 0 . 0 - 0 0 . 0 -




6 6.3 6 6 . 4 2200
8 9.0 2280+ 8 8.9 2110'
10 11.7 2280+ 10 11.6 2280

























The Dissolution of Be (Sample A) In O.9ON HCl at 30
Surface Area of Sample = 0 . 9 9 5 cm®
Run No. 1 Run No. 2
t = 2 9 . 0 *C •t = 30. 0 *C
P = 7 3 3 . 8 mm of Hg p = 734. 6 TO of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) ( mm®)
0 0 . 0 0 0 . 0
2 1 . 4 1 2 2 0 1 0 . 6 520
4 4 . 4 2610 2 1.5 / ? 8 0
6 7 . 5 2700 3 2.7 1 0 4 0





4 4 . 0 1130
10 1 5 . 3 5 5.5 1310
12 1 9 . 4 6 7.0 1310
14 2 3 . 7 7 8.7 1 4 8 0l6 2 8 . 0 8 1 0 . 4 1 4 8 0
18 3 2 . 2 3660+
3660+
9 1 2 . 2 1570






1 7 4 0+
11 16.0
12 18.0
13 2 0 . 0
1 4 2 2 . 0








Avg. max. rate 1839 1776
/ G(mm /cm minj
"^Values selected to get average maximum rate.
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TABLE XXII
The Dissolution of Be (Sample A) In l.ON HCl at 30^ *0
Surface Area of Sample = 0 . 9 9 5 cm
Run No. 1 Run No
t  = 2 9 . 
P = 7 3 3 .
o * c
8 mm of Hg
t  = 29. 
p = 7 3 3 .
o * c
8 mm of Hg
Time Vol-ume dV at STP Time Vol-ume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0 _
2 1 . 6 1390 1 1 . 3 1 1 3 0
4 5 . 2 3130 2 3 . 2 16 5 0
6 9 . 6 5850 3 5 . 4 1920
8 l4 . 2 4010 4 7 . 8 2090
10 1 9 . 4 4 5 3 0 1 5 1 0 . 2 2090
2260+12 2 4 . 7 462 0 + 6 1 2 . 8
14 3 0 .1 4700+ 7 15.4 2260+
2260+
2 4 4 0 T
l 6 3 5 . 5 4700+ 8 1 8 ,0
18 4 0 . 9 4700+ 9 2 0 .8





22 5 2 .2 5050+ 11 2 6 . 1




3 1 . 4
3 4 . 1









The Dissolution of Be(Sample A) in 0.50N HCl at 40
Surface Area of Sample = 0 . 9 9 5 cm®
Run No. 1 Run No. 2
t = 2 3 . 4 *C t = 23. 4 °C
p = 7 4 1 . 8 mm of Hg P = 7 4 1 .8 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (ram®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
1 0 . 4 350 2 0.8 700
2 0 . 7 260 4 1.3 430
3 1 . 0 260 6 1.7 350
4 1 . 2 170 8 2 . 1 350
5 1 . 4 170 10 2.6 430.
6 1 . 6 170 12 3.2 520+
7 1 . 8 170 14 3.7 430+
8 2 . 0 170 16 4 . 0 260+
9 2 . 2 170, 18 4.7 610+
10 2 . 5 260+
11 2 . 7 17 OT
12 3 . 0 260+
13 3 . 3 260+
14 3 . 6 260+
15 4 . 0 350+
Avg. max rate 243 229
+.Values selected to get average maximum rate
116
TABLE XXIV
The Dissolution of Be(Sample A) In O.3ON HCl at 40*C
Surface 
Run No.
Area of Sample = 0 . 9 9 5  
1
t = 2 5 .2 *C 
p = 756.0 mm of Hg
2cm
Run No. 2
. t = 25.
P = 736.
2 *C
0 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) ( mm®) ( min) (ml) (mm®)
0 0.0 0 0.0
1 0.7 600 1 0 . 4 340
2 1 . 0 260 2 0.7 260
3 1 . 4 340 3 1 . 1 340
4 1.9 430 4 1 . 4 260
5 2.5 510,
600+
5 1.9 430600+6 3.2 6 2 . 6
7 3.9 600T 7 3.3 600T







10 6 . 8 10 5.4
11 7.7 77OT 11 6 . 2




13 9.5 13 7.7








+Values selected to get average maximum rate
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TABIE XXV
The Dissolution of Be (sample A) in l.ON HCl at 4 0 °c
Surface Area of Sample = 0 . 9 9 5  cm®
Run No. 1 Run No. 2
t = 25.2 *C - t = 25. 2*0
p = 736.0 mm of Hg p = 736. 0 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm=)
0 0 . 0 0 . 0 0 , 0
1 1 . 8 15 4 0 0.5 0.7 600






1.5 3.3 1280 +
1540+
15 4 0 +
1540+
15 4 0 +




14 5 0 +
4 12.3 2 . 0 5.1
5 1 5 . 8 2.5 6 . 9
6 19.3 3.0 8.7
7 2 2 .6 3.5 10.5
8 2 6 . 1 299OT 4 . 0 12.3
9 29.5 2 9 0 0 "^ 4.5 1 4 . 0
10 32.7 2730 5.0 15.8
5.5 17.5
6 . 0 19.2
Avgo max. rate
3 2(mm /cm min)
+
3039




The Dissolution of Be(Sample A) In 0.5QN HgSp4 at 20*C






dV at STP 
(mm®)
0 0 . 0
25 0 . 0 -
50 0 . 0 -
75 0 . 0


























The Dissolution of Be (Sample A) In 0.75N H2SO4 at 20°C
Surface Area of Sample = 1 cm®
Run No. 1 Run No. 2
t = 26. 6*0 t = 23. 8*0
P = 7 4 1 .6 mm of Hg p = 739. 2 mm of Hg
Time Volume dV at STP Time Volume dV at STI
(min) (ml) (mm®) (min) (ml)
3
(mm )
0 0 . 0 0 0 . 0
2 0 . 0 — 2 0 . 0 -
4 0 . 0 — 4 0 . 0 -
6 0 . 1 85 6 0 . 2 170
8 0 . 6 430 8 0 . 6 350
10 1 . 2 510 10 1 . 4 690
12 2 . 0 680 12 2 . 1 610
14 2.9 770 14 3.0 78016 3.8 770 16 3.9 780
18 4 . 8 850 18 4 . 8 780
20 5.8 850 20 5.8 860
22 6 . 8 850 22 6.7 780
24 7.9 940 24 7.8 95026 9.0 940 26 8.9 950




30 1 1 . 2 8 6 0
3 2
3 4
1 2 . 6





9 5 0 .
1120^
1040+
i o 4 o T
1 0 4 o t
3 6 1 5 . 1 1110+ 3 6 1 4 . 8
3 8 1 6 . 4 1110+ 3 8 1 6 . 0
40 1 7 . 7 lllOT 40 17.2




4 4 2 0 . 2 1110+
1110+
4 4 1 9 . 8
46 2 1 . 5 46 2 1 . 1
48 2 2 . 9 1200T 48 22.6
5 0 2 4 . 2 1110+
1110+
1110+





2 5 . 5





Avg. max. rate 5 4 5 5 5 0
(mm®/cm®mln)
+.Values selected to get average maximum rate
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TABLE XXVIII
The Dissolution of Be (Sample A) 0.25N H2SO4 at 50°C
Surface Area of Sample = 1 cm®
Run No. 1 Run No. 2
t = 27 . 6 *C t = 26. 4 °C
P = 74 2 . 4 mm of Hg P = 7 4 1 .0 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 _ 0 0 . 0 _
2 0 . 2 170 2 0 . 0
4 0 . 4 170 4 0 . 0 -
6 0.6 170 6 0.2 170
8 0.9 260 8 0 . 4 170
10 1.3 340 10 0.6 170
12 1.7 3 40 12 1.0 340
14 2.2 430 14 1 , 4 340
16 2 . 8 510 16 1 . 8 340
18 3.3 430 18 2 . 4 510
20 3.8 430 20 2 . 8 340
22 4 . 4 510 22 3.4 510
24 5.0 510. 24 4 . 0 510
26 5.7 600+ 26 4 . 6 510 ,
28 6 . 4 600+ 28 5.3 600+
30 7.0 510+ 30 6 , 0 6 o o t
32 7.8 6 8 0+ 32 6.7 600T
34 8 . 6 6 8 0+ 34 7.4 600+




Avg. max rate 312 315
(mm®/ cm®mln)
"^Values selected to get average maximum rate.
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TABLE IXXX
The Dissolution of Be(sample A) In O.5ON H2SO4 at 30°C
Surface Area of Specimen = 1 cm'2
Rim No. 1 Run No. 2
t = 28.0 *C ■t = 2 7 .4 °C
p = 743.2 mm of Hg P = 743*6 mm of Hg
Time Volume dV at STP Time Volimie dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
1 0 . 1 85 1 0 . 1 85
2 0.2 8-5 2 0.2 85
3 0.3 85 3 0.3 85
4 0.6 250 4 0.6 260
5 1.0 330 5 1.0 3406 1 . 4 330 6 1 . 4 340
7 2.0 510 7 1.9 430
8 2.6 510 8 2 . 4 430
9 3.1 420 9 3.0 510
10 3.7 510 10 3.6 510
11 4.3 510 11 4 . 2 510
12 4.9 510 12 4.9 600
13 5.6 590 13 5.6 600
14 6 . 2 510 14 6.3 600
15 7.0 680 15 6.9 510l6 7.7 590 16 7.6 600
17 8 . 4 590 17 8 . 4 680
18 9.3 760 18 9.2 680
19 1 0 . 0 590. 19 1 0 . 0 680
20 10.8 6&01 20 10.6 510+
21 11.7 760+ 21 11.5 770+
22 12.5 680+ 22 12.3 680^
23 13.3 680+ 23 13.1
24 l4 .l 680T 24 13.9 680^
25 15.0 760+ 25 1 4 . 7 680^26 15.8 680+
27 16.6 680+
Avg. max. rate 700 698
(mm®/cm®min)
+Values selected to get average maximum rate.
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TABIE XXX
The Dissolution of Be(sample A) In 0 .7 5N H2SO4 at 30*0
Surface Area of Sample = 1 cm®
Run No. 1 Run No. 2
t = 25.0 *0 t = 25 .0* 0
p = 7 4 1 . 0 mm of Hg P = 7 4l . 0 mm 0|f Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0 _
1 0 . 2 170 1 0 . 2 170
2 0.5 260 2 0.5 260
3 0.9 340 3 0.9 340
4 1.5 510 4 1.6 600
5 2.2 600 5 2 . 4 6906 3.0 680 6 3 , 3 770
7 3.9 770 7 4 . 2 770
8 4 . 8 770 8 5.1 770
9 5.7 770 9 6.1 860
10 6.6 770 10 7.1 860
11 7.6 850 11 8.2 950+
12 8.7 9 4 0+ 12 9.4 1030 +
13 9.8 9 4 0+ 13 10.5 950+
14 10.8 850+ 14 11.6 950+
15 12.0 1 02 0+ 15 12.7 950+
l6 13.1 9 4 0+ 16 1 3 - 8 950+
17 1 4 . 2 $40+ 17 1 4 . 9 ‘9 90+
18 1 5 - 4 10 20+ 18 16.1 1030+
19 16.5 9 4 0+ 19 17.2 950+
20 17.9 1 02 0+ 20 18.4 1030+
21 19.2 1110+ 21 19.7 1120+
22 20.5 1110+ 22 2 1 . 0 1120+
23 21.7 1 02 0+ 23 2 2 . 2 1030+
24 23.0 1110+ 24 23.5 1120+
25 2 4 . 8 1120+
Avg. max. rate 1011 1017
(iran®/cm®min)
+Value s selected to get average maximum rate.
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TABLE XXXI
The Dissolution of Be(Sample A) in 1 .ON H2SO4 at; 3 0 * 0
Surface Area of Sample = 0 . 9 9 5 cm®
Run No. 1 Run No. 2
t = 25.5 *C t = 26. 0*0
p = 732.4 mm of Hg P = 730. 7  mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0.0 0 0.0
2 1 . 4 1190 2 1 . 4 1180
4 3.6 1870 4 3.7 1940
6 6 . 1 2120 6 6 . 4 2280
8 8 . 8 2290 8 9.2 2360
10 11.7 2460 10 12.3 2620




l6 21.5 16 2 2 . 6 3 0 4 0 +
18 24.7 27IOT 18 26.1 295OT
20 28.1 2880+ 20 29.8 3120+
22 31.7 305OT 22 33.7 329OT
32IOT24 3 5 - 4 3 1 4 0 + 24 37.526 39.2 322OT 26 41.5 3380+
28 42.9 3 1 4 0 + 28 4 5 - 5 3380+
3 0 4 6 . 8 33IOT 30 49.5 3380+
3 2 50.8 339OT3390+3 4 54.8
Avg. max. rate 1572 1617
3 2(mm /cm min)
+Values selected to get average maximum rate.
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TABLE XXXEI
The Dissolution of Be(Sample A) in 0 .2 5 N H2SO4 at 4 0 * 0
Surface Area of Sample = 0 . 9 9 5 cm®
Rim No. 1 Run No . 2
t = 2 4 . 2 *C t = 2 4 . 2 *0
P = 7 3 5 . 0 mm of Hg P = 735.0 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
2 0 . 5 4 3 0 1 0 . 2 170
4 1 . 0 430 2 0 . 4 170
6 1 . 6 520 3 0.7 260
8 2 . 5 770 4 1 . 0 260
1 0 3 . 4 770 5 1 . 4 340
1 2 4 . 3 770 6 1 . 8 340
1 4 5 . 2 770 7 2 . 2 34016 6 . 3 950 8 2.6 34018 7 . 5 1030 9 3.0 3 4 020 8 . 7 1030 10 3.6 52022 10.0 1120 11 4 . 0 340
2 4 1 1 . 3 1120 12 4.7 60026 12.6 1120 13 5.2 43028 1 3 . 9 1120 1 4 5.8 520
3 0 15.2 1120,
1200T
1200T
15 6 . 4 520




3 4 l8.0 17 7 . 7
3 6 1 9 . 5 129OT
129OT
18 8 . 4
3 8 21.0 19 9 . 1
4 0 2 2 . 5 129OT 20 9 .8 600+
4 2 2 4 . 0 1290 21 10.5 600+
22 1 1 .1 520+
23 1 1 .8 600+
2 4 1 2 .4 520+
6 0 0 t25 1 3 .1
26 1 3 .9 690+
Avg. max. rate 633 596
( mm®/cm^min)
+Values selected to get average maximum rate.
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TABIE XXXIII
The Dissolution of Be (Sample A) In 0 .5 0N H2SO4 at 40 *C 
Surface Area of Sample = O.995 cm®
Run No. 1 Run No
Time
t = 25.0*0
P = 739.6 mm of Hg
t = 2 4 .2*0
• p = 7 3 5 . 0  nun of I
Volume dV at STP Time Volume
+•
dV at S']
min) (ml) ( mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
1 0 . 6 510 1 0.5 450
2 1 . 4 680 2 1 . 2 600
3 2.3 770 3 2 . 1 770
4 3.3 860 4 3.1 860
5 4.3 860 5 4 . 2 950
6 5.5 1050 6 5.3 950
7 6 . 8 1120 7 6 . 6 1120
8 8 . 2 1200 8 7.7 950
9 9.5 1120 9 9.4 1460
10 10.9 1200 10 10.5 950
11 1 2 . 2 1120 11 11.8 1120
12 13.6 1 2 0 0 . 12 13.2 1200
13 15.2 1370t 13 14.7 1290
14 16.9 1460+ 14 16.1 1200
15 18.5 I37OT 15 17 .6 129016 2 0 . 0 I29OT 16 19.2 1380
17 21.6 I37OT 17 20.7 1290.
18 23.2 I37OT 18 22.4 1460+
19 24.7 I29OT 19 2 4 .1 1460+
20 26.4 1460+ 20 25.7 1380+
21 27.4 1480+
Ivg. max . rate 1379 1447
( mm®/cm®min)
'Values selected to get average maximum rate.
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TABLE XXXIV
The Dissolution of Be(sample A) in 0 .7 5 N H2SO4, at 4 0 * 0
Surface Area of Sample = 0 . 9 9 5 2cm
Run No. 1 Run No. 2t = 25.0 *C t = 25.0 *0
P = 7 3 9 . 6 mm of Hg p = 739.6 mm of HgTime Volume dV at g # Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0.0 0 0.0
1 0.8 680 1 0.7 600
2 2.1 1120 2 1.6 770
3 3 . 7 1370 3 2.6 860
4 5 . 4 l4 6 o 4 3.6 860
5 7 . 3 1630 5 4 . 8 10306 9 . 2 1630 6 6.1 1120
7 11.2 1720 7 7.5 1200
8 1 3 . 4 1890 8 9.2 1460
9 15.4 1720 9 10.7 129010 17.6 1890, 10 12.2 1290
11 20.1 2I5OT 11 13.9 146012 2 2 . 4 197OX
1890,
12 15.5 1370
1 3 2 4 . 6 13 17.6 1800
14 27.0 2060T 1 4 19.5 1630
1 5 29.4 2060+ 15 21.6 180016 23.8 1890







24 4 1 . 9 2060T
25 4 4 . 2 1970 + 
2I5OT26 4 6 . 7
27 49.2 2150^
Avgo max. rate 2036 2093
(mm®/om®min)
Values selected to get average maximum rate.
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TABLE XXXV
The Dissolution of Be (Sample B) In 0.119N HCl at 20*C






dV at STP 
(mm )
0 0 .0 _
5 0 .0 -
10 0 .0 —
14 0 .0 —
15 0 .1 85
16 0 .2 85
17 0 . 3 85
18 0 . 4 85
19 0 .7 260
20 1 .0 260
21 1 .2 170
22 1 .6 340
23 1 .9 260
24 2 .3 340
25 2 . 6 260
26 3 .0 340
27 3 .4 340
28 3 .9 430
29 4 .3 340
30 4 .8 430
31 5 . 3 430
32 5 . 8 430
33 6 . 4 510
34 6 . 9 430^
35 7 . 6 600+
36 8 . 2 510+
37 8 . 8 510+
38 9 .3 430+
39 9 .9 5 i o ; r
40 1 0 .5 510+4l 1 1 .2 6 0 0 t
42 1 1 .9 600T
43 1 2 .6 60OT
44 1 3 .2 510+
45 1 3 .9 600+
Avg. max. rate 490
(inm cmsmln)




The Dissolution of Be(Sample B) in 0 .2ON HCl at 20*0
Surface Area of Sample = 1.186 2cm
Run No. 1 Run No. 2
t = 29.0 *C t = 28. 0*0
P = 732.0 mm of Hg p = 734. 0 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) ( min) (ml) (mm®)
0 0 . 0 0 0 . 0
2 0 . 0 - 2 0 . 0 -
4 0 . 0 — 4 0 . 0 —
6 0.5 420 6 0 . 0 -
8 1 . 2 580 8 0 . 0 -
10 2 . 2 830 10 0.3 250
12 3.4 1000 12 0.9 500
14 5.2 1500+ 14 1 . 6 580l6 6 .6 1160+ 16 2.5 750
18 8 . 4 1500+ 18 3.6 910
20 1 0 . 4 1660+ 20 4 . 8 1 0 0 0 _^
22 1 2 . 4 1660+ 22 6 . 2 1160+
24 1 4 . 4 1660+ 24 7.9 1 4 1 0+
26 16.7 1910+ 26 9.4 1250+28 19.0 19101; 28 1 1 . 1 1 4 1 0+
1740+
1 4 9 0+
1580+




34 25.6 34 16.9
36 28.0 2 oo o;r
1750+
36 19.2 I9IOT
38 30.1 38 2 1 . 2 1600^
1910+
I9IOT







Avg. max. rate 729 689
(mm /cm min)
"*"Value s selected to get average maximum rate.
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TABLE XXXVII
The Dissolution of Be(Sample S) In 0.30N HCl at 2 0 “ C
Surface Area of Sample = I.186 cm"
Run No. 1
t = 2 8 .0 °C
Run No











dV at STP 
(mm®)
0 0 .0 0 0 .0 _
2 0 .0 - 2 0 .0 -
4 0 .6 500 4 0 .3 250
6 1 . 8 1000 6 1 . 5 1000
8 3 .8 16 6 0 8 3 . 4 15 8 0
10 6 . 4 2 16 0 10 6 . 0 2 16 0
12 9 .2 2320 12 8 . 5 2080
14 1 2 . 0 232 0 14 1 1 . 6 2 4 i o :
16 1 5 . 0 24 90 + 1 6 1 4 . 8 2660T
18 1 8 . 2 26 6 0 + 18 1 8 . 2 28 20 ;
20 2 1 . 5 2 74 0 + 20 2 1 . 6 282 OT
22 2 5 .2 3 0 70 + 22 2 5 . 3 2740 T
24 2 8 .2 2490 + 24 2 8 .6 2740 +
26 3 1 . 6 2820+
28 3 5 - 0 2820+
30 3 8 .4 282 OT
32 4 1 . 8 2820 +
34 4 5 .2 2820 +
Avg. max . rate 1 1 6 1 1 1 3 7
(mm^/om®mln)
Value s selected to get average maximum rate.
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TABLE XXXVIII
The Dissolution of Be(Sample B) in 0 .40N HCl at 2 0 * 0
Surface Area of Sample = l.l86 2cm
Run No. 1 Run No . 2
t = 3 1 . 0 *C t = 3 1 .0 * 0
P = 7 3 3 . 0 mm of Hg P = 7 3 3 .0 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (mi) (mm®)
0 0 . 0 _ 0 0 . 0
2 0 . 0 - 2 0.3 250
4 0 .6 500 4 1 . 8 1250
6 2 . 4 1490 6 5.0 2660
8 5 . 2 1490 8 8 . 4 2820+
10 8 . 3 2570.
29107;
10 12.4 3 3 2 0+
12 11.8 12 16. 4 3320+
14 15-8 3320+ 14 20.4 3320+
l6 19.6 3150 + 16 2 4 . 3 3 2 4 0+18 23.0 2820+ 18 28.3 3320+20 27.0 3320 + 
3320+
20 32.2 3320+
22 31.0 22 36.1 3150+
24 3 5 . 0 3320+
2990+
24 4 0 . 0 3 2 4 0 "^
26 58.6
28 42.5 3 2 4 0+
30 4 6 . 4 3 2 4 0+
Avg. max. rate 1333 1360
3 2(mm /cm min)
+Value s selected to get average maximum rate.
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TABLE IXXXX
The Dissolution. of Be (sample B) in 0 .5ON HCl at 20|°C
Surface Area of Sample = 1 . 2 3 2 2cm
Run No. 1 Run No. 2
t = 30. 5 "C t = 50.5* c
p = 736. 0 mm of Hg p = 736.0 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0.0 0 0.0 _
1 0.2 170 1 0.2 170
2 0.8 500 2 0.7 4l0
3 2.0 990 3 2.0 1080
4 3.9 1570 4 3.8 1490
5 5.9 1660 5 5.8 16606 8.1 1820 6 8.2 1990
7 10.7 2I5OX 7 10.7 2070
8 13.2 2O7OT 8 13.5 2520+
9 16.0 2320+ 9 16.3 2320+
10 18.6 2I5OT 10 19.0 22 40+
11 21.3 2 2 4 0+ 11 21.6 2150+
12 2 4 . 2 2 4 0 0+ 12 2 4 . 4 232OT
13 27.0 2320+ 13 27.3 2 4 0 0T
14 29.8 2320+ 14 30.2 2400+
15 32.6 232OT 1 5 3 3 .0 2320+
16 3 5 .5 2 4 0 0+ 16 3 5 - 8 232OT
1 7 38.1 2 15 0 + 1 7 3 8 .8 2480+
18 4 1 . 0 2 4 0 0+ 18 4 1 . 6 2320+








The Dissolution of Be(Sample B) In 0.119N HCl at 30°C















7 0.2 8 5
8 0.4 170
9 0 . 7 260
10 1.0 260
11 1 . 3 260
12 1 . 7 340
13 2 . 2 430
14 2 . 6 340
15 3 . 0 340
l6 3 . 4 340
17 4 . 0 510
18 4 . 6 510
19 5 . 2 510^
20 6 . 0 680+
21 6 . 8 680+
22 7 . 6 680+
23 8 . 4 680+
24 9 . 2 680+
25 1 0 . 0 680+
Avg. max. rate 613
(mm cm^min)




The Dissolution of Be(Sample B) In Q.2QN HOI at 30*0
Surface Area of Sample = 1 . 1 1  cm^
Run No. 1 Run No. 2
t = 26.0 *0 t = 25. 6 * 0
p = 7 3 6 . 8 mm of Hg P = 7 4 1 .0 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mint (min) (ml) (mm®)
0 0 . 0 _ 0 0 . 0
1 0 . 0 - 1 0 . 2 0.17
2 0 . 2 170 2 0 . 4 0.17
3 0 . 4 170 3 0 .6 0.17
4 0 . 9 420 4 0.8 0.17
5 1 . 6 590 5 1 . 2 0.34
6 2 . 4 680 _^
930+
6 1 . 8 0.52
7 3 . 5 7 2.6 0.69
8 4 . 6 93OT
IO2OT
8 3.4 0.69
9 5 . 8 9 4.5 0.77
10 7 . 1 H O O T 10 5.6 0 . 9 5
11 8 . 4 HOOT 11 6 .9 1 .12 _^
12 9 . 9 I27OT 12 8 . 4 1 .29t
1 .20+13 1 1 . 4 1270+ 13 9.8
14 1 2 . 9 1270+ 14 11.3
15 1 4 . 4 I27OT 15 12.9 1.38+l6 15.9 I27OT 16 1 4 . 4 1 . 2 9 1
17 17.5 1360+ 17 16.0 1.38+
18 19.1 1360+ 18 17.5 1.29I
19 20.7 1360+
1190T
19 19.0 1 .29T
20 2 2 . 1 20 20.6 1.38+
21 23.8 1440+
22 25.3 1270+
Avg. max. rate 1093 1180
(mm®/cm^min)
+Values selecteci to get average maximum rate.
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TABLE XLII
The Dissolution of Be(sample B) in 0 .30N HCl at 3 0 * 0
Surface „ 2 Area of Sample = 1 . 1 1  cm
Run No. 1 Run No. 2
t = 2 7 . 0 *0 t = 27. 0 * 0
P = 7 3 4 . 4 mm of Hg p = 734. 4 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) ( m i ) (mm®)
0 . 0 0 . 0 0 . 0 0 . 0
0 . 5 0 . 0 - 0.5 0 . 0 -
1 . 0 0 . 2 170 1 . 0 0 . 1 85
1 . 5 0 . 3 85 1.5 0 . 2 85
2 . 0 0 . 4 85 2 . 0 0.3 85
2 . 5 0.6 170 2.5 0.5 170
3 . 0 0 . 8 170 3.0 0.8 250
3 . 5 1 . 2 340 3.5 1 . 4 510
4 . 0 1 . 8 510 4 . 0 2 . 0 510,
4 . 5 2 . 4 510 , 4.5 2 . 8 680+
5 . 0 3 . 2 6 8 0+ 5.0 3.7 760+
5 . 5 4 . 2 850+ 5.5 4 . 6 760+
6.0 5 . 2 850+ 6.0 5.6 850+
6 . 5 6 . 2 850+ 6.5 6.7 930 +
7 . 0 7 . 2 850+ 7.0 7.8 930 +
7 . 5 8.2 850+ 7.5 8.9 930 +
8.0 9 . 3 93OT 8.0 10.0 93OT













10.0 13.8 930+ 10.0 1 4 . 9 1100+
1 0 . 5 1 4 . 9 930T 10.5 16.0 930+
1 1 . 0 l6 .o 930T 1 1 . 0 17.2 1 0 2 0+
1 1 . 5 1 7 . 1 930+ 11.5 18.4 1 0 2 0+
1 2 . 0 18.3 1 0 2 0T 1 2 . 0 19.5 930+
1 2 . 5 19.5 1 0 2 0T
13.0 20.5 850+
Avg. max. rate 1627 1669
(mm®/cm®mln)
"^Values selected to get average maximum rate.
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TABLE XLIII
The Dissolution of Be (Sample B) In 0.40N HCl at 30 "*0
Surface Area of Sample = 1 . 1 1  cm'
Run No. 1 Run No
t = 26. 0*0 t = 26. 0*0
P = 7 3 5 .1 mm of Hg P = 735. 1 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm^)
0 . 0 0 . 0 0 . 0 0 . 0
0 . 5 0 . 0 - 0.5 0 . 1 85
1 . 0 0 . 1 85 1 . 0 0.3 170
1 . 5 0 , 2 85 1.5 0.7 340
2 . 0 0 .6 340 2 . 0 1 . 4 590
2 . 5 1 . 1 420 2.5 2.3 760
3 . 0 1 . 8 590 3.0 3.4 930
3 . 5 2 . 8 850 3.5 4.7 1100
4 . 0 4 . 0 1020 4 . 0 6 . 0 1100
4 . 5 5 . 2 1020 4.5 7.4 1190
5 . 0 6 . 6 1190 5.0 8.9 1270
5 . 5 8 . 1 1270 5.5 1 0 . 4 1270
6 . 0 9 . 6 1270 6 . 0 11.9 1270
6 . 5 1 1 . 1 1270 6.5 13. 4 1270
7 . 0 12.6 1270 7.0 1 4 . 9 1270
7 . 5 1 4 . 1 1270 7.5 16.4 1270
8 . 0 15.6 1270 8 . 0 17.8 1190
8 . 5 17.1 1270 8.5 19.3 1270
9 . 0 18.4 1100 9.0 20.8 1270
9 . 5 19.7 1100 9.5 22.2 1190
1 0 . 0 2 1 . 0 1100 1 0 . 0 23.7 1270
1 0 . 5 22.3 1100 10.5 25.1 1190
11.0 23.6 1100 11.0 26.5 1190
1 1 . 5 2 4 . 9 1100 11.5 28.0 1270
1 2 . 0 26.2 1100 12.0 29.3 1100
12.5 30.8 1270
13.0 32.2 1190
Avg. max. rate 2069 2137
/ 3 / 2(mm /cm min)






Dissolution of Be(Sample B) in 0 .
Area of Sample = 1 . 1 1 cm^
1 Run No.
t = 27.0*0







4 mm of Hg
Time Volume dVat STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0.0 0.0 0.0 0.0 _
0.5 0.2 170 0.5 0.1 8 41.0 0.3 84 1.0 0 . 4 250
1.5 0 . 4 84 1.5 1.0 5102.0 0.8 340 2.0 2.1 930




3.0 2.2 670 3.0 5.1
3.5 3.3 930 3.5 6 .9
4 . 0 4 . 6 1100 4 . 0 8.8
4.5 6.0 1180 4.5 10.8 1690+
5.0 7.4 1180 5.0 12.8 1690+
5.5 9.0 1350+
1350T
5.5 1 4 . 7 1600+1600T6 . 0 10.6 6.0 16.6
6.5 1 2 . 2 1350+
1 4 3 0T














7.0 13.9 7.0 2 0 . 1
7.5 15.6 7.5 2 2 . 2
8.0 17.2 8.0 2 4 . 0
8.5 19.0 8.5 25.9
9.0 20.7 1 4 3 0T





9.5 22.4 9.5 29.6
1 0 . 0 2 4 . 0 1 0 . 0 31.6
10.5 25.6 10.5 33.2




Avg. max. rate 
(mm^/cm min)
2518




The Dissolution of Be (Sample B) in 0 .15N HCl at 40 *C
Surface Area of Sample = 1 . 2 3 2 2cm
Run No. 1 Run No. 2
t = 30.0 *G t = 30. 0*0
p = 7 4 0 . 0 mm of Hg p = 740. 0 mm of Hg
Time Volume dV at STP Time Volume dV at STP
( min) (ml) (mm®) (min) (ml) (mm®)
0 0.0 0 0.0
2 0.8 660 2 1.6 1320
4 1.8 850 4 3.0 1166 ,
6 3.2 1160 6 5.2 2650+
8 5.0 1490 8 7.8 2I5OT
10 7.0 1660 10 10.0 1820+
12 9.3 1900 12 1 2 . 6 2150+
14 12.2 2 4 0 0+ 14 15.2 2150+
l6 15.0 2320 + 16 17.6 1990
18 17.6 2I5OT 18 20.0 1990
20 20.6 2 4 8 0+ 20 22.0 1660
22 23.5 2 4 0 0+ 22 24.5 2070
24 26.5 2150+ 24 27.0 2070
26 28.0 1240 26 29.4 1990
28 30.2 1820
Avg. max. rate 940 886
3 2(mm /cm min)
+Value s selected to get average maximum rate.
13B
TABI£ XLVI
3 2(nun /cm min)
+
The Dissolution of Be(Sample B) in 0 .2ON HCl at 40*^0
Surface Area of Sample = 1 . 2 3 2 2cm
Run No. 1 Run No. 2
t = 50. 0*0 t = 30. 0*0
p = 7 4 0 .0 nun of Hg p = 7 4 0 .0 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (nun®) (min) (ml) (mm®)
0 0.0 0 0.0
2 1 . 4 ll6o 2 2.2 1820
4 4 . 0 2150 4 5.0 2320
6 6.8 2320 6 8.2 2650
8 10.2 2820+ 8 11.8 2980+
10 15.6 2820+ 10 15.4 2980+
12 1 7 . 4 315OT 12 19.2 3150+
14 20.6 2650+ 14 22.4 2650+
l6 2 4 . 0 2820+ 16 25.7 2730+
18 27.2 2650+ 18 28.8 2570+
20 3 0 . 5 2730+ 20 32.2 2820+
Avg. max. rate 1158 1152
Values selected to get average maximum rate.
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TABLE XLVII
The Dissolution of Be (Sample B) in 0 .3ON HCl at 40 °G
Surface Area of Sample = 1 . 2 3 2 2cm
Run No. 1 Run No. 2
t = 3 2 . 0 *C t = 32. o * c
p = 736.0 mm of Hg p = 756. 0 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
2 4.5 3730 1 1 . 4 1160
4 1 0 . 2 4720 2 3.1 I4l0
6 1 4 . 6 5640 3 5.0 1 5 7 0 _^
8 19.8 4510+ 4 7.8 2320+
10 2 4 . 9 4 2 2 0+ 5 1 0 . 2 199.0+
12 29.8 4060+ 6 12.9 2 2 4 0+
1 4 54.8 4l4 0+ 7 15.6 2 2 4 0+l6 59.8 4l40+ 8 18.4 2320+
18 4 4 . 6 397OT 9 21.3 2 4 0 0+
20 49.0 5 6 4 0+ 10 2 4 . 0 2 2 4 0+
22 54.0 4l4 0+ 11 26.7 2 2 4 0+
Avg. max. rate 1655 1825
3 2(mm /cm min)
+Value s selected to get average maximimi rate.
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TABLE XLVIII
The Dissolution of Be(Sample B) in Q .40N HCl at 40 *C
Surface Area of Sample = 1 . 2 3 2 2cm
Run No. 1 Run No. 2
t = 52.0 *C t = 32. 0 °C
p = 736.0 mm of Hg p = 736. 0 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) ( min) (ml) (mm®)
0 0.0 _ 0 0.0
1 2.5 2070 1 2 . 8 2320
2 5.6 2570. 2 6.1 2730,
3 9.2 2980+ 3 9.8 3060+
4 1 2 . 8 2980+ 4 1 3 - 6 3I5OT
5 16.6 2980+ 5 17.4 3150+6 20.4 315OT 6 2 1 . 2 3I5OT
7 25.2 2650, 7 2 4 . 8 2980+
8 26.4 2650+ 8 28.4 2980+
9 29.8 2820+ 9 32.0 2980+
10 32.6 3150+ 10 3 5 - 6 2980T
11 35.7 2570 11 39.2 2980+
12 39.1 2820 12 43.0 3150+
13 4 2 . 6 2900 13 4 6 . 4 2820
14 4 6 . 2 2980 14 50.0 2980
Avg. max. rate 2370 2481
(mm®/cm^min)
~*"values selected to get average maximum rate.
l4l
TABLE IL
The Dissolution of Be(Sample B) In O.3QN HCl at 40*C
Surface Area of Sample = 1 . 2 3 2  cm'
Run No. 1 Run No. 2
Time
t = 3 1 .0 *C
P =  7 3 9 » Q  mm of Hg
Volume dV at STP Time
t = 3 1 .0 *C
P =  7 3 9 . 0  mm of Hg
Volume dV at STP
min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 . 0 0 . 0
1 3 . ^ 2 8 0 0 0 . 5 1 , 6 1 3 2 0
2 7 . 2 3 1 3 0 . 1 . 0 3 . 0 1 1 5 0
3 1 1 . 6 3 6 2 0 +
3 7 9 0 T
1 . 5 4 . 6 1 3 2 0
4 1 6 . 2 2 . 0 6 . 4 1 4 8 0 ,
1 6 5 0 +5 2 0 . 2 3 2 9 0 + 2 . 5 8 . 4
6 2 4 . 4 3 4 6 o t 3 . 0 1 0 . 4 1 6 5 0 +
7 2 8 . 6 3 4 6 0 + 3 . 5 1 2 . 7 1 8 9 O T
8 3 2 . 7 3 3 7 O T
3 3 7 O T
4 . 0 1 5 . 0 1 8 9 0 T
9 3 6 . 8 4 . 5 1 7 . 2 I8IOT
10 4 1 . 2 3 6 2 0 +
3 9 5 0 +
5 . 0 1 9 . 3 1 7 3 0 T
11 4 5 . 0 5 . 5 2 1 . 6 1 8 9 0 +
1 8 1 0 T12 4 9 . 3 3 5 4 0 + 6 . 0 2 3 . 8
1 3 5 3 . 3 3 2 9 0 X
3 2 9 0 +
6 . 5 2 6 . 0 1 8 1 0 +
1 6 5 0 +
I 7 3 O T
I 7 3 O T
I 7 3 O T
1 8 1 0 +
I 7 3 O T
1 7 3 0 "*"






1 0 . 0
2 8 . 0
3 0 . 1
3 2 . 2
3 4 . 3
3 6 . 5
3 8 . 6
4 0 . 7
Avgp max. rate 
2(mm®/cm min)
2 8 4 4
'Values selected to get average maximum rate
2 8 6 5
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TABLE L
The Dissolution of Be(Sample B) In 0.13N HCl at 50*C
Surface Area of Sample = 1 . 2 3 2 cm
Run No. 1 Run No
t = 3 1 . 2  






6 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
2 3 . 8 3130 1 1 . 8 1 4 8 0+
4 6 .4 2 1 4 0^ 2 3.3 1230+












1 4 8 0+
10 16.3 5 8.0
12 19.2 6 9.8
14 22.1 7 1 1 . 4
l6 25.4 8 13.0
18 28.3 239OT
2390*^
9 1 4 . 6
20 31.2 10 16.1
22 33.6 1980 11 17.9
24 56. 4 2300 12 19.2 1070












The Dissolution of Be (sample B) in 0 .2 0N HCl at 50 *C
Surface Area of Sample = 1 . 2 3 2  ^ 2cm
Run No. 1 Run No. 2
t = 3 1 . 8 *0 t = 31. 8 “C
p = 7 3 8 . 4 mm of Hg p = 738. 4 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) ( mm^) (min) (ml) ( mm®)
0 0 . 0 0 0 . 0
1 2 . 2 1810 1 2 . 4 1980
2 3 . 9 1400 2 5.1 2220
3 5 . 6 1400 3 7.6 2060
4 7 . 4 l4 8 0 . 4 10.1 2060
5 9 . 8 1980T
1 4 8 0T
5 12.7 21 40
I73OT6 1 1 . 6 6 1 4 . 8
7 13.5 1560T 7 17.1 I890T
2060+
1980+
2 1 4 0+
1980+
1650+





9 2 2 . 0
10 19.5 10 2 4 . 6
11 21.9 11 27.0
12 2 4 . 2 12 29.0
13 25.8 1320 13 31.0 1650+1650+14 27.6 l48o 14 33.0
15 35.2 1810+
Avg. max. rate 1404 1505
(mm /cm min)
"^Values selected to get average maximum rate.
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TABLE LII
The Dissolution of Be(sample B) in 0 .3ON HCl at 5 0 * 0
Surface Area of Sample = 1 . 2 3 2 2cm
Run No. 1 Run No. 2
t = 52.0 *C t = 32. 0 * 0
P = 7 3 7 . 6 mm of Hg P =737. 6 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) ( mm^) (min) (ml) (mmt
0 . 0 0 . 0 0 . 0 0 . 0
0 . 5 1 . 7 1400 0.5 1.7 1400
1 . 0 3 . 5 1480 1 . 0 3.6 1560
1 . 5 5 . 2 1 4 0 0 . 1.5 5.5 1560
2 . 0 7 . 0 1 4 8 0+ 2 . 0 7.2 1 4 0 0^
2 . 5 8 . 8 l4 80+ 2.5 9.1 1560+
3 . 0 1 0 . 6 1 4 8 0+ 3.0 1 1 . 0 1560+
3 . 5 1 2 . 4 1 4 8 0+ 3.5 1 2 . 8 1 4 8 0+
4 . 0 1 4 . 0 1320+ 4 . 0 1 4 . 8 1650+
4 . 5 l6 . 6 1320+ 4.5 16.5 1 4 0 0+
5 . 0 18.2 1320+ 5.0 18.2 1 4 0 0+
5 . 5 1 9 . 0 1 4 8 0+ 5.5 2 0 . 0 1 4 8 0+
6 .0 2 0 . 4 1150 6 .0 21.7 14 00+
6 . 5 2 2 . 1 l400 6.5 23.5 l4 8 0+
7 . 0 23.5 1150 7.0 25.0 1230
7 . 5 25.1 1320 7.5 26.6 1320
8 . 0 26.6 1230 8.0 28.2 1320
8 . 5 28.1 1230 8.5 29.8 1320
9 . 0 29.6 1230 9.0 31.5 1400
9 . 5 31.0 1150 9.5 33.2 l40 0
1 0 . 0 32.5 1230 1 0 . 0 54.8 1320
1 0 . 5 33.9 1150
1 1 . 0 35.4 1230
1 1 . 5 37.9 1230
1 2 . 0 38.4 1230
Avg. max. rate 2306 2 4 1 9
3 2(mm /cm min)
+Values selected to get average maximum rate.
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TABIE Bill
The Dissolution, of Be(sample b ) in 0 .40N HCl at 50*0
Surface Area of Sample = 1 . 2 3 2 2cm
Run No a 1 Run No, 2
t = 32, 2*0 t = 52. 2 * 0
P = 737. 0 mm of Hg P = 737. 0 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (ram®)
0 . 0 0 . 0 0 . 0 0 . 0
0 . 5 1 . 4 1150 0,5 1 . 4 1150
1.0 3.0 1320 1,0 3.2 1480
1 . 5 4 , 6 1320. 1.5 5.2 16502,0 7.0 1980+
1810+
2.0 7.5 1890T
2 . 5 9.2 2.5 9.8 1890;
3 . 0 11.4 1810T 3.0 1 2 . 2 I98OT
3 . 5 13-7 1890: 3 * 5 1 4 . 6 1980T
4 . 0 16.0 1890+ 4 . 0 16,6 1650T
1810T4 . 5 18.2 1810+ 4.5 18.8
5 . 0 20.3 1750T
1810T
5.0 2 1 . 0 1810T
1730T
1810T
5.5 22.5 5 * 5 23.1
6.0 2 4 . 8 1890+ 6 . 0 25.3
6.5 27.0 1810+ 6.5 27.5 1810+
1730T7.0 28.8 1 48 0 7.0 29.6
7.5 31.0 1810 7.5 51.8 181OT1810+8 . 0 33.2 1810 8.0 34.0
8.5 35.3 1730 8.5 36.0 1650
9.0 37.2 1560 9.0 38.1 1730
9.5 39.3 1730 9.5 4 0 . 2 1730
1 0 , 0 4 1 , 4 1730 1 0 . 0 4 2 . 3 1730
Avg. max. rate 2992 2961
(mm®/cm^min-)
+Values selected to get average maximum rate
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TABLE LIV
The Dissolution of Be(sample B) in 0 .50N HOI at 5 0 * 0
Surface Area of Sample = 1 . 2 3 2 cm®
Run No. 1 Rim No. 2
t = 3 2 . 5 *0 t = 32.5 *C
p = 736.2 mm of Hg P = 736. 2 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 . 0 0 . 0 0 . 0 0 . 0
0 . 5 2 . 0 1650 0.5 1 . 4 1150








239OT1 . 5 8.0 1.5 6.72.0 10.8 2.0 9.6 239OT
2550T2300+
2470+
2 . 5 1 4 . 0 2*5 12.7
3 . 0 16.8 3.0 15.5
3 . 5 19.7 3.5 18.5
4 . 0 22.5 4.0 21.2 2220;





5 . 0 28.2 2390T 5.0 26.6




6.0 33.4 6.0 32.2
6 . 5 36.3 6.5 35.0
7 . 0 39.2 2390+
2300+
7.0 37.5 2060
7 . 5 4 2 . 0 7.5 4 0 . 0 2060
8 . 0 4 4 . 1 1730 8.0 4 2 . 8 2300
8 . 5 47.0 2390 8.5 45.2 1980
9 . 0 49.8 2300 9.0 47.7 2060
9.5 50.2 2060
1 0 . 0 52.7 2060
Avg. max. rate 3821 3787
3 2(mm / cm min)
+Values selected to get average maximum rate.
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TABLE LV
The Dissolution of Be (Sample B) In O.gON H2 SO4, at 20 °0
Surface Area of Sample = I.I86 2cm
Run No. 1 Run No. 2
t = 29 . 0 *C t = 29. 0 * 0
P = 737 . 6 mm of Hg P = 737. 6 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
2 0 . 0 —  ■ 2 0 . 0 —
4 0 . 0 — 4 0 . 0 —
6 0 . 0 - 6 0 . 2 170
8 0 . 1 83 8 0 . 2 0
10 0 . 2 83 10 0.5 25012 0.6 330 12 0.6 83
14 0.9 250 14 1.0 330
16 1*3 330 16 1 . 4 550+18 1.7 330. 18 2.1 580+
20 2,2 4 2 0 . 20 2.9 670+
22 2.9 580X 22 3 * 6 580+
24 3.5 500^ 24 4 . 2 500.
26 4 . 2 580X 26 5.2 830X
28 4.9 580X 28 6.0 670T
30 5.6 580+ 30 7.0 8 3 0 X
32 7.8 670.
34 8 . 4 500
Avg. max. rate 227 273
(mm^/cm min)
4.Values selected to get average maximum rate.
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TABLE LVl
The Dissolution of Be(sample B) in 0 .50N H2SO4 at 2 0 * 0
Surface Area of Sample = 1.186 2cm
Run No. 1 Run No. 2
t = 29.0 *0 t = 29.0 *C
P = 7 3 7 . 7 mm of Hg P = 737.7 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mmt .
0 0.0 _ 0 0.0
5 0.0 - 2 1.1 920
10 2.0 1670 4 1 - 4 250
15 4 . 3 1930 6 2 - 4 8 4 0
20 7 . 6 2760 8 3.8 1170.
1510T25 11.0 2850 10 5.6
30 1 4 . 3 2760 12 7.0 II70T
35 18.8 377O T
335O T
14 8 - 6 13 40+
40 22.8 16 10.2 13 40+
45 26- 6 3180+
2850+
18 10.5 250+
50 30.0 20 12-0 1 2 6 0T
55 3 4 . 0 335O T 22 13.6 1340+
6 o 38.7 3100+ 24 15.2 1 3 4 0+
1340+26 16-8
Avg. max. rate 551 510
(mm®/cm®mln)
+Values selected to get average maximum rate.
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TABr£ LVII
The Dissolution of Be(sample B) in 0. 75N H2SO4 at 20*0
Surface Area of Sample = l.l86 2cm
Run No. 1 Run No. 2
t = 28.0 •c t = 29.0 *G
P = 7 3 8 . 4 mm of Hg P = 737.7 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm^) (min) (ml) (mm®)
0 0.0 0 0.0
5 1 . 7 1430 2 0.0 -
10 5 . 5 3210 4 1.0 8 4 0
15 10.0 3800. 6 2 - 4 1170
20 15.0 4 2 2 0 . 8 3.9 1260
25 20.4 4560. 10 5.6 1420
30 25.4 4220T 12 6-8 1000.
35 30.6 4390. 14 8.6 1510T
40 36.4 4900. 16 10.4 1510.
45 4 1 - 9 4 6 4 oT 18 1 2 . 1 1 4 2 0 .
50 47.5 4730 20 1 4 . 0 1590T
22 16.0 1670.
24 18.0 1670.
26 20 oO 1670.
28 2 2 . 2 1 8 4 0T
30 2 4 . 6 2 0 1 0 .
32 26-5 1590
Avg, max. rate 762 694
(mm®/ cm^min)
+Values selected to get average maximum rate.
1 5 0
TABLE LVIll
The Dissolution of Be (sample B) In 1 .ON H2SO4, at 20 *C
Surface Area of Sample = l.l86 ^ 2cm
Run No. 1 Rim No. 2
t = 28.0 *C t = 28. 0*0
p = 7 4 0 . 1 mm of Hg p = 7 4 0 .1 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm^) (min) (ml) (mm^)
0 0.0 0 0.0
5 2.0 1690 5 2.0 1690
10 7 * 0 4220 10 7.6 4730
15 1 3 . 0 5060 15 1 3 - 6 5060
20 1 8 . 4 4560 . 
7760+
20 2 0 . 6 59IOT
25 2 7 . 6 25 25.4 4050+4560+30 3 4 . 2 6250+ 30 30.8
35 4l.O 5740+ 35 38.7 6670+
40 4 5 . 8 4050+ 40 45.5 5740+
45 5 4 . 2 7O9OT 45 53.8 717OT
50 6 i. 4 6080+ 50 61.7 6670+
6500T55 67.4 5060+ 55 69.6
60 74.2 5740+ 60 78,4 7430+
Avg. max. rate 1007 1025
(mm®/cm min)
+Values selected to get average maximum rate.
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TABLE LIX
The Dissolution of Be (Sample B) In O.5ON H2SO4 at 3Q'"C
Surface Area of Sample = 0 . 9 7  cm'
Run No. 1 Rim No. 2
t = 28 .2 * 0 t = 26. 5 * 0
p = 734 . 0 mm of Hg P = 733. 0 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0 _
5 0.3 252 5 1 . 8 1520
10 1 . 8 1250 10 4 . 2 2050
15 4 . 0 1 840 15 6 . 0 1520
20 6 . 6 2180 20 8 . 8 2360
25 8 . 6 1680 25 11.6 2360
30 1 1 . 1 2 1 0 0 . 30 1 4 . 4 2360.
35 1 4 . 2 259OT 35 17.6 2700;
40 17.4 2680+ 40 2 1 . 0 2870;
45 2 1 . 2 3180+ 45 2 4 - 4 2870+
50 23.9 2260+ 50 27.8 2870;
55 27.2 2760+
3020+
55 3 1 . 4 30 40T
60 30.8 60 35.4 3380+
65 33.8 2510+ 65 38.8 2870;
70 4 2 . 8 3380T
7 5 47.0 3 5 4 0 7
8 0 50.6 30 40T
85 54.8 3210+
Avg. max . rate 5 5 9 639
(mm®/cm2 . Nm m ;
"^Values selected to get average maximum rate.
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TABUS LX
The Dissolution of Be(Sample B) in 0 .50N H2SO4 at 3 0 * 0
Surface Area of Sample = 0 . 9 7  cm2
Run No. 1 Run No. 2
t = 29 .2*0 t = 27.0 *C
p = 734 .5 mm of Hg p = 733.4 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) ( mm^) (min) (ml) (mm^)
0 0 . 0 0 0 . 0 _
5 2 . 1 1750 5 3.0 2880
10 6 . 1 5540 10 7.3 3620
15 10.8 3920 15 1 1 . 8 3790
20 16.0 4340 20 17.2 4550
25 20.8 4000 25 2 2 . 6 4550.
30 26.0 4340 30 28.2 5400T
35 31.1 4250 35 54.6 5 4 0 0T
40 36.2 4250 40 4 0 . 1 4 6 3 0t




50 4 8 . 8 5090T
4950+
50 53.3
55 54.7 55 59.6
60 60.9 5200+
5290+
60 6 6 . 6
65 67.2 65 73.6 5900+
5560+
5730+
70 72.6 4500 70 80.2
75 77.9 4420 75 87.0
80 83.4 4590
85 88.7 442 0
90 94.2 4590
Avg. max. rate 1070 1 1 3 3
(mm^/cm^mln)
+Values selected to get average maximum rate.
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TAEEi: LXI
The Dissolution, of Be (sample B) in 0 .7 5N H2SO4 at 30*0
Surface Area of Sample = 0 . 9 7 2cm
Run No. 1 Run No. 2
t = 28. 0 * 0 t = 27 .0 * 0
P = 7 3 4 .6 mm of Hg P = 7 3 3 . 0 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) . (ml) (mint (min) (ml) (mm^)
0 0 . 0 0 0 . 0
5 3 * 5 2940 5 4.5 3790
10 9 * 8 420 0 10 1 1 . 6 5980
15 l6 . 4 6620 15 19.4 6570
20 2 3 . 7 6960 20 28.0 7240;
25 3 2 . 2 7130 25 37.0 7580+
30 4 0 . 6 7050^ 30 45.2 6900T
35 4 9 . 3 7300+ 35 55.0 8250T
40 5 9 . 1 8220+ 40 6 4 . 6 8080+
45 6 8 . 7 8050+ 45 73.8 775OT
50 7 7 . 9 7720+ 50 83.4 8080T
55 87.0 7630+ 55 92.9 8000+
6 o 96.1 7650 +
Avg. max. rate 1599 1596
3 2(mm /cm min)
+Values selected to get average maximum rate*
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TABIfi T.yTT
The Dissolution of Be (sample B) in ,1 .ON H2SO4, at 50 *C
Surface Area of Sample = 0*97 cm2L
Run No. 1 Run No. 2
t = 29.2 *C t = 25.5 *0
p = 734.0 mm of Hg P = 7 3 1 . 0 mm of Hg
Time Volume dV at STP Time Volume dV at S #
(min) (ml) (mm®) (min) (tnl) (mm®)
0 0.0 0 0.0
5 5 * 4 4500 5 9 * 2 7780
10 1 4 . 6 7660 10 18.6 7950
15 25.0 8660 15 29.0 880020 36.1 9250. 20 39.4 8800
25 47.5 9500+ 25 50.6 9 4 8 0+9560+
9 1 4 0+
30 59.1 9650 30 61.9
35 71.2 10080+ 35 72.7
40 82.4 933OT 40 83.4 9O5OT
922OT45 9 3 * 9 9580+ 45 94.3
50 105.1 9330T
95OOT
50 1 0 4 . 7 8800+
9050+
1 0 2 4 0+55
116.5 55 115.4




10070+70 151.2 70 151.4
75 162.7 9580+ 75 161.9 880080 172.7 9140
Avg. max. rate 1977 1953
3 2 \(mm /cm min)




The Dissolution, of Be(sample B) in 0 .25N H2SO4 at 4 0 °C
Surface Area of Sample = 1 . 2 3 2 2cm
Run No. 1 Run No. 2
t = 2 3 .0 * 0 t = 26 .0*0
P = 7 3 5 .5 mm of Hg p = 7 4 3 . 1 mm of HgTime Volume dV at S # Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0.0 0 0.0 _
1 0.8 690 1 0.9 770
2 1 . 8 860 2 1 . 8 770
3 2 . 7 780 3 2.5 600
4 3 . 6 780 4 3 . 3 690
5 4 . 5 780 5 4 , 2 770
6 5 . 5 860 6 5.0 690
7 6 . 4 780 7 5.9 770
8 7 . 4 860 8 6.9 860
9 8 . 4 860 9 7 . 8 770
10 9 . 4 860 10 8 . 8 860
11 1 0 . 4 860 11 1 0 . 0 1030
12 1 1 . 5 950 12 1 1 . 0 860
13 1 2 . 5 860 13 12.0 860
14 1 3 . 5 860 14 13.1 950
15 1 4 . 6 950 15 1 4 . 0 770l6 1 5 . 7 950 16 15.1 950
17 16.8 950 17 16.2 950
18 1 7 . 9 950 18 17.3 950
19 i8 . 9 860 19 18.4 950^
20 20.0 950 20 19.6 1050+
21 2 1 . 3 1120 21 20.8 1030+
22 2 2 . 4 950 22 22.0 1030+
23 25.4 860 23 23.1 950+
24 2 4 . 6 1 0 4 0+ 24 2 4 , 5 1200+
25 25.8 1 0 4 0+ 25 25.7 1030+
26 26.9 950+ 26 27.0 1120+
27 28.1 104-0+ 27 28. 1 950+
28 29.2 950+ 28 29.3 1030+
29 3 0 . 4 1 0 4 0+
30 31.6 1 04 0+
Avg. max. rate 823 845
+Values selected to get average maximum rate
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TABLE LXIV
The Dissolution of Be( Sample B) in 0 .5ON H2SO4 at 4 0 ®C
Surface Area of Sample = 1 . 2 5 2 2cm
Run No. 1 Run No. 2
t = 2 4 . 4 • c t = 25 .6 * 0
P = 7 5 9 . 0 mm of Hg p = 734 . 4  mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) ( m m t (min) (ml) (mm®)
0 . 0 0 . 0 0 . 0 0 . 0
0 . 5 0 . 6 520 0.5 0 . 6 510
1 . 0 1 . 3 600 1 . 0 1 . 4 68 0
1 . 5 2 . 1 690 1.5 2 . 2 680
2 . 0 2 . 8 600 2 . 0 3.1 770
2 . 5 3 . 7 780 2.5 4 . 0 770
3 . 0 4 . 6 78Q 3.0 4 . 9 770
3 . 5 5 . 6 860 3.5 5.8 770
4 . 0 6 . 6 860 4 . 0 6 . 8 850
4 . 5 7 . 6 860 4.5 7.8 850
5 . 0 8 . 5 780 5.0 8 . 8 850
5 . 5 9 . 6 950 5.5 1 0 . 0 1020
6 . 0 1 0 . 5 780 6.0 1 1 . 0 850
6 . 5 1 1 . 6 950 6.5 1 2 . 0 850
7 . 0 1 2 . 6 860 7.0 13.0 850
7 . 5 1 3 . 7 950 7.5 1 4 . 0 850
8 . 0 1 4 . 7 860 8 . 0 15.2 1020
8 . 5 15.8 950 8.5 16.2 850
9 . 0 l6 . 8 860 9.0 1 7 - 3 940
9 . 5 18.0 1050 9.5 18.4 940
1 0 . 0 1 9 . 1 950 1 0 . 0 19.5 940
1 0 . 5 2 0 . 5 1050 10.5 2 0 . 7 1020
1 1 . 0 2 1 - 4 950 1 1 . 0 21.9 1 0 2 0 ;
1 1 . 5 2 2 . 6 1050 11.5 25. 0 940+
1 2 . 0 2 3 . 8 1050 1 2 . 0 2 4 . 1 940
1 2 . 5
1 3 . 0
2 4 . 8
26.0
8 6 0 .
10501
1 3 . 5 2 7 . 2 1050T
1 4 , 0 2 8 . 4 IO5OT
1 4 . 5 29.7 1 1 2 0T15.0 51.0 1 1 2 0 *^
Avg. max. rate 1730 1656
(mm®/cm®min)
Values selected to get average maximum rate.
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TABLE LXV
The Dissolution of Be (sample B) in 0 .7 5N H2SO4 at 4 0 'C
Surface Area of Sample = 1 . 2 3 2  c^m
Run No. 1 Run No. 2
t = 2 4 . 4 * c t = 25.6 * c
P = 7 3 9 . 0 mm of Hg p = 734.4 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mmt (min) (ml) (mm®)
0 . 0 0 . 0 0 . 0 0 . 0
0 . 5 0 . 9 780 0.5 0.9 770
1 . 0 2 . 0 950 1 . 0 2 . 0 940
1 . 5 3 . 2 1030 1.5 3.4 1190
2 . 0 4 . 4 1030 2 . 0 4.7 11 10
2 . 5 5 . 9 1290 2.5 6.0 1110
3 . 0 7 . 4 1290 3.0 7.4 1190
3 . 5 8 . 9 1290 3.5 9.0 1360
4 . 0 1 0 . 3 1210 4 . 0 10,6 1360
4 . 5 1 1 . 6 1 12 0 4*5 1 2 . 0 1360
5 . 0 1 2 . 9 1 1 2 0 5.0 13.6 1360
5 . 5 1 4 . 4 1290 5.5 1 5 - 2 1360
6 .0 1 5 . 9 1290 6 . 0 16.8 1360
6 . 5 1 7 . 4 1290 6.5 18.4 1360
7 . 0 18.8 1210 7 - 0 20,1 1450
7 . 5 2 0 . 4 1380 7 . 5 2 1 . 7 1360
8 . 0 2 2 . 0 1380 8 . 0 23.4 1450
8 . 5 23.6 1380 8.5 2 5 . 1 1450
9 . 0 2 5 . 3 l4 6 0 , 9 . 0 26. 9 1530+
9 . 5 2 7 . 2 1 6 4 0+ 9 . 5 28.6 1450+
1 0 . 0 28.5 1 1 2 0+ 10.0 3 0 . 3 1450+
1 0 . 5 3 0 . 5 1 7 2 0 : 10.5 32.0 1450X
1 1 . 0 3 2 . 2 l 4 6 o t 1 1 . 0 3 3 . 8 1530T
1 1 . 5 33.8 1380+
1 4 6 0 +
11.5 3 5 . 5 1530+
1 2 - 0 3 5 . 5 12.0 3 7 . 3 1530+
1 2 . 5 3 7 . 3 I 5 5 O T 12.5 3 9 - 1 1530T
1 3 . 0 3 8 . 9 1 4 6 0 "^ 1 3 . 0 4 0 . 8 1450+
Avg. max. rate 2 3 9 2 2 4 2 6
(mm /cm®min)
"**Value s selected to get average maximum rate.
TABLE LXVI
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The Dissolution of Be(sample B) in 1 -ON IfeSO. at 4 0 °C
Surface Area of Sample = 1 . 2 3 2 cm^
Run No. 1 Run No. 2
t = 23.0 •0 t = 25. 6 * 0
P = 735.5 mm of Hg p = 734. 4 mm of ITime Volume dV at STP Time Volume dV at
(min) (ml) (mm®) (min) (ml) (mm®)
0 . 0 0 . 0 0 . 0 0 . 0
0.5 1 . 6 1380 0 . 5 1.5 1280
1 . 0 3.2 1380 1 . 0 3 . 1 1360
1.5 4.9 1470 1 - 5 5 - 0 1620
2 . 0 6.7 1550 2 . 0 6 , 6 1360
2.5 8.7 1730 2.5 8 , 6 17003.0 1 0 . 6 1640 3.0 10.6 1700
3.5 1 2 . 6 1730 3.5 1 2 . 6 1700
4 . 0 14.5 1640 4 . 0 1 4 . 6 1700
4.5 16,6 1810 4.5 16.7 1790 +
5.0 18.6 1730 5.0 18.8 1790+
5.5 20.8 1900 5.5 2 1 . 0 187OT
6 . 0 22.9 1810 6.0 23.2 l8 7 0t




7.5 29.4 7 - 5 29.8 187 OT
8.0 31.6 1900: 8.0 32.0 187 OT
8.5 33.7 1810+ 8.5 34.2 1870T
9.0 35.9 1900+ 9.0 36 a 6 1870+
9 o5 38.2 1990T 9.5 39.0 2o 4 o ;
1 0 . 0 4 0 . 4 1900T 1 0 . 0 4 1 . 2 187 OT
10.5 4 2 . 6 1900T 10.5 43.5 1960T
11.0 4 4 . 8 1900+ 1 1 . 0 4 5 - 7 1870T
1870:11.5 47.0 1730 1 1 - 5 47.9
12.0 49.0 1730 1 2 , 0 50.1 1870+
12.5 51-1 1810
13.0 5 3 - 1 1730
Avg. max. rate 3103 5046
3 2(mm /cm min)
Values selected to get average maximum rate.
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TABLE LXVII
Tine Dissolution of Be(Sample B) in 0 .3ON H2SO4 at 5 0 *C
Surface Area of Sample = l.l86 2cm
Run No. 1 Run No. 2
t = 30,0 *C t = 30.0 *C
P = 7 3 5 . 6 mm of Hg p = 735.6 mm of Hg
Time Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0.0 0 0.0
5 8 . 4 6980 2 3 . 0 2490
10 1 7 . 9 7890^ 4 6. 2 2660
15 27.8 8230+ 6 9.7 291020 38.3 8730;: 8 13.5 3160
25 49.0 889OT 10 17.4 32 40
30 5 9 . 2 8 4 8 0T 12 21.2 3x60.
35 69.7 8730+ 14 25.3 3 4 1 0+
40 80.0 8560T 16 29.3 3320+
45 90.0 8310+ 18 33.6 357OT
50 99.8 8 1 4 0+ 20 37.9 357OT
22 4 2 . 2 357OT
24 4 6 . 5 357OT
26 50.6 3 4 1 0+
28 54.6 3320+
30 58.6 3320+
Avg. max. rate 1435 1434
(mm®/cm min)
+Value s selected to get average maximum rate.
l6 0
TABLE LXVIII




p = 738.8 mm of Hg p = 734.4 mm of Hg
Time Volume dV at STP Time Volume <dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 . 0 0 . 0
1 2.3 1910 0.5 1.5 1280
2 5.0 2240 1 . 0 3,0 1280
3 8.0 2490 1.5 4 - 5 1280
4 11,0 2490 2 . 0 6.0 1280
5 1 4 . 0 2490 2.5 7 - 6 1360b 17.2 2660 3.0 9.2 1360
7 2 0 . 6 2820 3.5 10.8 1360
8 2 4 , 0 2820 4 . 0 12.4 1360
9 27.2 2660 4.5 1 4 . 1 1450
10 50.6 2820 5.0 15.7 1360
11 3 3 . 9 2740 5.5 17-3 1360
12 37.0 2570 6.0 18.9 1360
13 40.3 2740 6.5 20.5 1360
14 4 1 . 6 2740 7.0 2 2 . 2 1450
7 - 5 23.8 1360
8.0 25.4 1360
8.5 27.2 1530
9 . 0 29.0 1530
9.5 30.8 1530
1 0 . 0 32.6 1530
10.5 34.3 1450
1 1 . 0 35.9 1360
1 1 . 5 37.6 1450
1 2 , 0 39.3 1450
Avg, max. rate 2250 2362
(mm[^/ cm^min)
+ Values selected to get average maximum rate.
(A Surface area of sample for Run No. 1 = 1,186 cm^
(®) Surface area of sample for Run No. 2 = 1.232 cm^
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TABLE ILXX
The Dissolution of Be(Sample B) In 0.75N HgSO.. at 50*0
Surface Area of Sample = I.186 cm” 
Run No 9 1 Run No. 2
t = 30 .0 * 0 t = 30, 0 *C
P = 735 .6 mm of Hg P - 735. 6 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (mm®)
0 0 . 0 0 0 . 0
1 3.4 2830 1 3.4 2830
2 7.8 5660 2 7.5 3410.
3 12.7 4070+ 3 12.5 4l60+
4 17.3 3820+ 4 16.8 357OT
5 22.3 4l60+ 5 21.6 3990T6 27.2 4070+ 6 26.5 4070T
7 32.2 4l6o+ 7 31.0 3740+
8 36.8 3820+ 8 36.0 4l60+
9 4 1 . 4 3820+ 9 40.8 399OT
10 46.3 4240+ 10 45.2 3660+
11 51.1 3990+ 11 50.0 399OT
12 55.8 3910+ 12 54.4 3660+
13 60.3 3740+ 13 5 9 . 2 399OT
14 63.9 39IOT
15 68.4 3740+
Avg. max . rate 5356 3282
(nim®/cm^mln)
Value s selected to get average maximum rate.
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TABLE LXX
The Dissolution, of Be(Sample B) in 1 .ON HaSO, at 50*0
Surface Area of Sample = 1.186 2cm
Run No. 1 Run No, 2
t = 3 1 .0 *C t = 31. 0*0
P = 7 3 8 .2 mm of Hg p = 738. 2 mm of HgTime Volume dV at STP Time Volume dV at STP
(min) (ml) (mm®) (min) (ml) (imn®)
0 0.0 0.0 0.0
1 4 . 6 3820 0.5 2.0 16602 1 0 , 7 5060 1,0 4 .6 2160
3 l6.8 5060. 1.5 7.0 1990 .
4 2 4 . 0 5980+ 2.0 10.0 2490+
5 31.0 5810+ 2.5 13.8 3 1 5 0^6 3 7 . 2 5150T 3.0 16,2 2820+
7 4 3 . 9 5560T 3.5 20.0 3150T8 50.8 5730T 4.0 23.8 3150T
9 5 7 . 2 53IOT 4,5 27.2 2820T10 6 4 . 2 5810+ 5.0 30.4 2660+
11 7 0 . 4 515OT 5 . 5 34.0 2990T
12 7 7 . 2 5980I; 6 . 0 37.2 2660:
13 8 4 . 2 5810+ 6.5 4 0 . 4 2 6 6 0_r
14 90.0 4810 7.0 43.8 2820+
7.5 47.0 2660+
Avg. max. rate 4743 4780
(mm^/cm tnln)
Values selected to get average maximum rate.
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TABLE LXXI
The Difference Effect on Be(Sample A) In 0,25N HP at 25*0
Surface Area of Sample = 1 cm
t = 2 2 .4 * 0
p = 7 3 0 . 0  ram of Hg
Time Volume I Vt 6 . 9 7 1
(min) (ml)_ (ma/cm^) ( mm / cm^min)
0 0 . 0
2 1 . 3 560
4 2 . 7 6 0 0
6 3 - 9 515
8 5 . 2 600
10 6 . 5 1 1 . 5 560
12 7 . 8 1 1 . 5 560 8 0 . 2
14 9 . 1 560l6 1 0 . 4 560
18 1 1 .7 1 1 . 0 560
7 6 . 720 1 2 . 9 1 1 . 0 515
22 1 4 . 3 600
24 1 5 . 6 560
26 17t0 9 . 0 600
28 1 8 .5 9 . 0 645 6 2 . 7
30 1 9 . 8 5 6 0
32 2 1 . 1 560
60034 2 2 . 5 6 . 3
43.936 23-7 6 . 3 515
38 2 4 . 9 515
40 2 6 . 1 515
42 2 7 . 3 3 . 6 515
44 2 8 . 0 3 . 6 430 2 5 , 1
46 2 9 . 5 515
48 3 0 . 7 515
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TABLE LXXEI
The Difference Effect on Be(Sample A) In 0.5N HP at 25°C
Surface Area of Sample = 1 cm
t = 27.0*0
















10 11.9 20 930
12 1 4 , 9 20 1265 139.414 17.9 1265
16 2 1 , 0 1310
18 2 4 . 1 1310
20 27-0 12 1225
22 29.9 12 1225 83.6
24 32.8 1225
26 35.8 1265
28 38.6 7 . 5 1185
30 41.5 7.5 1225 52-3
32 4 4 . 4 1225
34 47.5 1310
36 50.4 4 . 1 1225
38 53,4 4 . 1 1205 28.2
40 56,2 1185
42 5 9 . 2 1265
44 61.9 1 . 9 1140
46 6 4 , 6 1 . 9 1140 13.2
48 67.4 1185
50 70,2 1185
52 72.7 0 . 8 1015




The Difference Effect on Be(Sample A) In 0,75N HP ^  25-Q
Surface Area of Sample = 1  cm
t  = 2 4 . 2 * 0







I x ___ v t  6 . 9 7 1
(mm /cm^rnin)
0 0 , 0
2 3.3 1 4 0 0
4 7 .0 1 5 6 5
6 1 0 . 8 1 6 1 0
8 1 4 . 3 29 l 480
10 1 8 . 1 29 1 6 1 0 202
12 2 2 . 1 1 6 9 5
14 2 6 ,2 1 7 4 5
16 3 0 .1 19 16 5 0
18 3 4 . 1 1 9 16 9 5 13 2
20 3 8 .1 1 6 9 5
22 42.3 1 7 8 0
24 4 6 . 3 1 2 . 5 16 9 5
26 5 0 .3 1 2 . 5 16 9 5 87
28 5 4 . 7 1 8 6 5
30 5 9 . 0 1 8 6 5
32 6 3 .0 8 . 2 16 9 5
34 6 7 .0 8 . 2 16 9 5
36 7 1 . 3 8 .2 18 2 0 57
38 7 5 . 6 18 2 0
40 7 9 .8 1 7 8 0
42 8 4 . 0 4 , 7 17 8 0
44 8 8 ,2 4 . 7 17 8 0 33
46 9 2 .5 18 2 0
48 9 6 .8 18 2 0
50 1 0 1 , 1 1 . 9 18 2 0
52 1 0 5 .3 1 . 9 17 8 0 13
54 1 0 9 .5 1 7 8 0
56 1 1 3 . 8 18 2 0
58 1 1 7 - 9 0 .9 5 1 7 4 5
60 1 2 2 . 2 0 .9 5 18 2 0 6 . 6
62 1 2 6 .4 1 7 8 0
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TABLE LXXCV
The Difference Effect on Be(Sample A) In l.ON HF at 25*C
Surface Area of Sample = 1 cm*
t = 25-6*C








/ 3 / 2(mm /cm
6.971
min)
0 0 . 0
1 2.5 2 1 00
2 4.9 2020
3 7.5 2180
4 1 0 . 0 48 2100
5 1 2 . 8 48 2350
6 15.6 48 2350 3 3 5
7 18.5 2440
8 2 1. 4 2 44 0
9 24.3 40 2 44 0
10 27.2 40 2 44 0 279
11 30.2 2520
12 3 3 . 3 2600
13 36.2 31 2 44 0
14 39.2 31 2520 216
15 4 2 , 3 2600
16 45.5 2690
17 4 8 . 3 28 2350
18 51.2 28 2 4 4 0 195
19 54.1 2 44 0
20 57.2 2600
21 60.2 24 2520
22 63.2 24 2520 167
23 6 6 . 1 2 44 0
24 69.1 2520
25 72ol 20 2520
26 75.0 20 2 4 4 0
27 77.9 20 2 4 4 0 139
28 80,8 2 44 0
29 83.9 2600
30 8 6 . 8 15 24 40
167
TABLE LXXXV (cont,)
The Difference Effect on Be(Sample A) In l.ON HE at 23*0
Surface Area of Sample 1 cm'
t = 23.6*0







Vi___ Vt 6,971 
(mm®/cm min)
31 89.8 15 2520 105
32 92.8 2520
33 9 5 . 8 2520
34 98.6 10 2350
33 101.6 10 2520 70
36 104.5 2 4 4 0
37 107.5 2520
38 110.5 4.9 2520
39 113.5 4.9 2520 34
40 116.4 2 4 4 0
41 119.3 2 4 4 0
42 1 2 2 . 1 2350
43 125.0 1 . 0 2 44 0
44 127.9 1 . 0 2440 7
43 130.7 2350
46 153.6 2 4 4 0
47 136.5 0.5 2440
48 139,4 0.5 2440 3.5
49 1 4 2 . 3 2 4 4 0
50 1 4 5 , 2 2 4 4 0
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TABIiE LXXVI
The Difference Effect on Be(Sample B) In l.ON HP at 25*C
Surface Area of Sample = 1 . 0 5  cm
t = 25.6*0







Vi Vt 6,971 
(mm®/cm^min)
0 0 . 0
1 2.7 1 1 4 0
2 5.4 1 14 0
3 7.9 11.6 1058
4 10.5 1 1 . 6 1097
5 13.0 11.6 1058 85.6
6 15.6 1097
7 18.1 1058
8 20.5 9.7 1 0 1 4
9 23.0 9.7 1058 69.7
10 25,6 1097
11 28.1 1058
12 30.5 8.3 1 0 1 4
13 52.8 8.3 971 59.2
14 35.3 1058
15 37.7 1 0 1 4
16 4 0 , 2 1058
17 42.5 2 . 9 971
18 44.7 2.9 927
19 47.1 2 . 9 1 0 1 4
20 49.4 2.9 971 20.9
21 51.8 1 0 1 4
22 54.2 1 0 1 4
23 56.5 0 . 6 971
24 58.8 0 , 6 971 4 . 3
25 61.2 1 0 1 4
170
TABLE LXXVIl
H-ie Difference Effect on Be (Sample B) 1.5N HP at 25*C
Surface Area of Sample = I.05 cm
t = 2 4 .0 * 0










3 12.9 44 3475
4 17.0 44 3397 507
5 21.4 5640
6 25.7 3553
7 29.9 38 3475
8 34.1 38 3475 265
9 38.4 3553
10 4 2 . 6 3475
11 4 6 . 7 25 3397
12 50.8 25 3397 174
13 55.1 3553
14 5 9 , 4 3553
15 65.6 17 3475
16 67,7 17 3397 118
17 72.0 3553
18 76.2 3475
19 80.4 11 3475
20 8 4 . 6 11 3475 77
21 8 8 . 9 3553
22 93,1 3475
23 97.3 7 3475
24 1 0 1 . 4 7 3397 49
25 105.6 3475
26 109.8 3475
27 1 1 4 . 1 4 3553
28 118.5 4 3475 28
29 122.6 3553
30 126,8 3475
31 131.0 1,8 3475





The Difference Effect on Be(Sample A) In 0,50N HCl at 23*C
Surface Area of Sample 1 cm
t = 25.0*0











2 0 . 5 250
5 0.8 250
4 2.5 150 1 4 4 0
5 4 . 4 150 1610 1045
6 4.9 420
7 5.5 540
8 6.9 117 1560
9 8.6 117 1 4 4 0 815
10 9.1 420
11 9.6 420
12 11.5 97 1 4 4 0
15 12.8 97 1280 676
14 15*2 54 0
15 15*7 420
16 1 4 . 5 4 6 . 5 680
17 15*5 4 6 . 5 680 525
18 15.8 420
19 16.5 420
20 16.9 19.6 510
21 17.5 19.6 510 156
22 18.0 420
25 18.5 420
24 19,0 7 - 2 42 0
25 19.5 7 - 2 42 0 50




The Difference Effect on Be(Sample A) In 0.3N HCl at 23*G
Surface Area of Sample = 1 cm'
t = 2 5 .0 *C
P = 750.6 mm of Hg
Time Volume Vt 6.971
min) (ml) ( ma/ cm^) (mm®/cm^min)
0 0 , 0
1 0,4 340
2 0.8 340
5 5.5 220 2290
4 6.5 220 2550 1555
5 7.0 4206 7.6 510
7 10.0 180 2040
8 12.5 180 2120 1254
9 15.5 680
10 l4 . 0 590
11 15.8 110 1530
12 17.6 110 1550 767
15 18.5 760
14 19.5 680
15 2 0 , 8 85 1270
16 22.5 85 1440 592
17 25*5 680
18 2 4 . 1 680
19 2 5 * 5 62 1190
20 26.9 62 1190 432
21 27.7 680
22 28.5 680
25 29.4 50,5 760
24 50,4 50.5 850 211
25 51.2 680
26 52.9 590
27 33.8 15.2 760





Ihe Difference Effect on Be(Sample A) In 0.75N HOI at 25*0
Surface Area of Sample = 1 cm“
t = 25.2*0










0 0 . 0
1 0.5 430
2 1 . 1 510
5 5.5 345 5590
4 10.5 345 4450 2 4 0 4
5 11.5 850
6 1 2 . 6 940
7 15.5 550 4 02 0
8 2 0 . 2 550 4 19 0 2500
9 21.7 1280
10 25.1 1200
11 26.7 215 3080
12 50.5 215 3080 1484
15 5 1 * 9 1570
14 33.4 1280
15 36.2 157 2390
16 59.0 157 2390 955
17 4 0 . 5 1280
18 4 2 , 0 1280
19 4 4 . 6 120 2 22 0
20 47.2 120 2 22 0 836
21 4 8 . 7 1280
22 50.2 1280
25 52.5 71 1800
24 54.3 71 1710 495
25 55.8 1280
26 57.5 1280
27 5 9 - 0 52.2 1450
28 60.7 52.2 1450 225
29 62.2 1280
50 63.6 1200
31 65.1 11.9 1280





The Difference Effect on Be (Sample B) In 0.30N HGl at 25**C
Surface Area of Sample = 1 . 0 3  cm
t = 2 3 *0*0
P = 7 3 9 * 4 mm of Hg
Time Volume Vi Vt 6 . 9 7 1
min) (ml) (ma/cm ) (mm ®/ cm^min)
0 0.0
2 0.6 252
4 1 - 9 5 4 8
6 6.3 172 1859
8 1 0 . 7 172 1859 1199
10 12.8 888
12 1 4 . 9 888
14 19.0 115 1733
l6 22.8 113 1606
18 26.3 113 1480 788
20 28.4 888
22 30.4 8 4 4
24 33.1 4 8 . 6 1140
26 35 * 5 4 8 . 6 1 01 4 33 9
28 3 7 - 6 888
30 39.6 8 4 4
52 4 2 . 0 35 1 0 1 4
54 4 4 . 4 35 1014 2 4 4
36 4 6 . 2 762
58 47.9 718
40 50.0 15.8 888
42 52.3 15.8 971 110
44 54.4 888
46 56,2 762
48 58.1 7.8 801
50 60.2 7.8 888 54
52 62.3 888
34 6 4 . 3 8 4 4
56 6 6 . 4 4 , 6 888
58 6 8 . 4 4 . 6 8 4 4 32
60 70.4 8 4 4
62 72.4 8 4 4
64 74.4 1.0 8 44





The Difference Effect on Be(Sample b ) In Q.50N HCl at 25*C














0 0 . 0
1 2 . 1 1757
2 4 . 2 1757
3 8 . 0 252 3174
4 1 2 . 1 252 3427 1812
5 l4 . 0 1582
6 1 9 - 3 196 4426
7 2 2 . 8 196 2922
8 26.2 196 2834 1 4 0 8
9 28.1 1582
10 30.0 1582
11 32.6 114 2174
12 3 5 - 3 114 2252 815
13 3 7 . 3 1670
14 3 9 . 2 1582
15 4 1 . 5 87 1922
l6 4 4 . 0 87 2087 627
17 45.8 1506
18 47,7 1582
19 50.3 74 2174
20 52.8 74 2087 530
21 5 5 - 2 74 2 0 0 0
22 57.1 1582
23 59.1 1670
24 61.3 51 1835
25 63.5 51 1835 369
26 65.4 1582
27 67.3 1582
28 69.4 39 1757




The Difference Effect on Be(Sample B) In O.5ON HGl at 25°C
Surface Area of Sample = 1 . 0 3  cm
t = 25.0*0
p = 7 3 7 - 4  mm of Hg
Time Volume Vi Vt 6 . 9 7 1
min) (ml) (ma/cm ) ( mm^/ cm®min)
3 1 75.5 1670
32 77.3 1506
33 79.4 32 1757
34 81.4 32 1670 231
35 83.4 1670
36 85.4 1670
37 87.4 26 1670
38 89.5 26 1757 187
39 9 1 - 5 1670
40 93.5 1670
4l 95.4 21 1582
42 97.3 21 1582




47 107.2 15 1757
48 109.3 15 1757 109
49 1 1 1 . 1 15O6
50 113.0 1582
51 1 1 4 . 9 9 1582
5 2 116.8 9 1582 64
5 3 118,7 1582
54 1 2 0 . 6 1582
55 122.5 5 1582
56 1 2 4 , 4 5 1582 36
57 126.2 1506
58 128.1 1582
59 130.0 0.9 1506





The Difference Effect on Be (Sample B) in 0.75N HCl at 23**C
Surface Area of Sample = 1 . 0 3  cm
t = 23.2*0












0 0 . 0
1 3 . 5 2902
2 7 . 2 3067
3 1 3 - 3 330 5057
4 1 9 - 3 330 4980 2303
5 2 2 . 5 2660
6 26.0 2902
7 3 1 . 0 218 4 i 45
8 36.1 218 4232 1519
9 39.5 2825
10 4 2 , 9 2825
11 47.4 150 3 7 3 7
12 5 1 - 9 150 3 7 37 1045
13 55.5 2990
14 59.1 2990
15 63.6 131 3 7 3 7
16 6 8 . 0 131 3650 913
17 71.4 2825
18 74.9 2902
19 7 9 . 0 94 3 3 9 7
20 83.2 94 3485 655
21 86,7 2902
22 90.2 2902
23 94.0 68 3155
24 97.9 68 3232 474
25 101.4 290226 1 0 4 . 8 2825
27 108.4 41 2990





The Difference Effect on Be(Sample B) In 0.73N HGl at 23**0
Surface Area of Sample = 1 . 0 3  cm
t = 23-2*0












31 1 2 2 . 0 22 2990
32 125.6 22 2990 153
33 1 2 9 - 0 2825
34 132.5 2902
35 136.0 11 2902
36 139.6 11 2990 77
37 14-3 . 0 2825
38 1 4 6 . 5 2902
39 150.0 3.5 2902





The Difference Effect on Be(Sample A) In 0.5N H2SO4 at 23*C
Surface Area of Sample = 1 cm*
t = 2 4 .8 * 0










0 0 . 0
1 0.3 250
2 0 . 6 250
3 1 - 3 89 600
4 2 . 0 89 600 620
5 2 . 4 340
6 2 . 8 340
7 3 - 5 66 600
8 4 . 0 66 430 46 0
9 4.5 430
10 4.9 340
11 5 * 4 34.8 430
12 5 - 8 34.8 340 2 4 2
13 6 . 4 510
14 6.9 430
15 7.3 20.5 340
16 7.8 20.5 430 1 4 3
17 8 . 3 430
18 8 . 8 430
19 9 * 3 1 1 - 5 430
20 9.8 11.5 430 80
21 10.3 430
22 10.7 34 0
23 1 1 - 3 5 - 4 510
24 1 1 * 7 5 - 4 340 37.6




The Difference Effect on Be (Sample A) In l.ON at 25*0






p = 73 7 -0 mm of Hg
(ma/cm^)
Vi Vt 6 .9 7 1
(mm®/cm^mln)
0 0 . 0
1 0.7 600
2 1 . 4 600
3 2.9 165 1280
4 4.5 165 1370 1150
5 5.5 850
6 6 . 4 770
7 7.8 129 1200
8 9 - 2 129 1200 899
9 1 0 . 3 940
10 1 1 . 4 940
11 12.5 68 940
12 13*8 68 1110 474
13 1 4 - 8 850
14 16.0 1030
15 1 7 - 2 39 1030l6 18.3 39 940 272
17 19.5 103018 20.5 850
19 21.7 23.2 1030 16220 22.9 23.2 1030
21 2 4 . 1 1030
22 2 5 - 4 1110
94023 26.5 15
10424 27-7 15 1030
25 29-0 111026 30.2 1030





The Difference Effect on Be(Sample A) In 2-ON HsSO. at 2 ^





2 5 -0 * 0
737*7  mm of Hg
Volume Vi Vt 6 .971
min) (ml) (ma/cm^) (mm®/ cm^min)
0 0.0
1 2.0 1710
2 4 .1 1800
3 7*4 288 2820
4 10.7 288 2820 2007
5 13-1 2050
6 15 .4 1970
7 18 .3 155 2480
8 2 1.2 155 2480 1080
9 24 .0 2400
10 26.6 2220
11 29.6 140 2570
12 32-7 l 40 2650 976
13 35 .5 2400
14 38 .3 2400
15 41 .3 77 2570
16 44 .3 77 2570 536
17 47.3 2570
18 5 0 .1 2400
19 53 .0 45 2480
20 56,0 45 2570 313
21 58.9 2480
22 6 1.7 2400
23 64 .7 27.6 2570
24 6 7 .7 27.6 2570 192
25 70.6 2480
26 73 .6 2570
27 76 .6 1 5 .5 2570
28 79 .5 15*5 2480 108
29 82.4 2480
30 85.2 2400
31 88.1 9.6 2480





The Difference Effect on Be (Sample B) In 0 > 3N H2SQ4 at 23**C
Surface Area of Sample = I.03 cm
t = 2 2 .0 * 0










0 0 . 0
2 0 , 1 42
4 0 . 4 126
6 0.8 1758 1.7 50.5 3 7 910 2. 6 50.5 3 7 9 35212 3 * 0 175
1 4 3 * 4 17516 4 . 0 36 252
18 4 . 6 36 252 25120 5 » 0 17522 5 * 4 175
2 4 6.1 42.7 296
26 6.8 4 2 . 7 296 29828 7 * 2 17530 7.6 17532 8.1 19.6 209
34 8.6 19.6 209
36 9 * 2 19.6 252 13738 9* 6 175
4 0 10.0 175
4 2 10.7 10.7 296
4 4 11.3 10.7 252 74
4 6 11.9 252
4 8 12.6 296
50 13*3 296
52 13.9 1 252
54 1 4 - 5 1 25256 15*2 29b 6.97
58 15-6 17560 16.3 296
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TABIE LXXXVIII
The Difference Effect on Be(Sample B) In l.ON HaSO. at 25**0
Surface Area of Sample = 1.03 cm
t = 2 5 .2 * 0







V i v t
(mm®/cm^mln)
6 . 9 7 1
0 0.0
1 1.1 9 1 2
2 2.0 7 4 7
3 3*6 1 9 2 1 3 3 04 5.2 1 9 2 1 3 3 0 1 3 3 8
5 6. 4 10006 7*5 9 1 2
7 8.9 l4l 1 1 6 58 10,3 l4l 1 1 6 5 9 8 3
9 11.2 7 4 710 12.2 8 2 5
11 13.4 8 3 100012 14.6 8 3 1000 5 7 8
13 15*5 7 4 714 l6.4 7 4 7
15 17*7 6 2 1 0 7 7l6 1 8 . 8 6 2 9 1 2 4 3 2
17 19*9 9 1 2
1 8 21.0 9 1 2
19 22.2 4 9 100020 23*5 4 9 1 0 7 7 34121 24.6 9 1 2
22 25*7 9 1 2
23 2 7 . 0 3 6 1 0 7 724 2 8 . 2 3 6 1000 2 5 1
25 2 9 . 4 1000
2 6 3 0 . 6 1000
27 3 1 . 8 1 9 1000
2 8 3 3 . 0 1 9 1000 1 3 2
29 3 4 . 0 8 2 530 35*1 9 1 2
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TABIE XLXXXX
The Difference Effect on Be (Sample b) In 1.3N HgSO.4 at
S u r fa c e  Area o f  Sample = I . 0 3  cm
t  = 26.8*G







V i V t
(mm®/cm^min)
6 . 9 7 1
0 0 . 0
1 1 . 7 1378
2 3 * 5 1 4 6 6
3 6 .0 225 2029
4 8 . 7 225 2194 1568
5 1 0 . 8 1708
6 1 2 . 9 1708
7 1 5 . 3 158 19 5 1
8 1 7 * 9 158 2 116 1 1 0 1
9 2 0 . 2 1 8 6 4
1 0 2 2 .4 1786
1 1 2 4 .9 1 1 5 2029
1 2 2 7 . 4 1 1 5 2029 801
13 2 9 .6 1786
1 4 3 1 - 8 1786
15 3 4 .2 87 19 5 1
16 3 6 .6 87 19 5 1 606
17 3 8 .8 1786
18 4 l . l 1 8 6 4
19 4 3 .5 7 7 19 5 1
2 0 4 5 .8 7 7 1 8 6 4 5 3 7
2 1 4 8 . 0 1786
2 2 5 0 .2 1786
23 5 2 - 4 60 1786
2 4 5 6 . 7 60 1 8 6 4 4 l 8
25 5 8 .8 1708
26 6 1 .0 1786
27 6 3 .2 4 4 1786
28 6 5 ,4 4 4 1786 306
29 6 7 .6 1786
30 6 9 .8 1786
185
t a b l e  ILXXXX ( c o n t .)
The Di f f e r e n c e  E f f e c t  on B e(S a m p le ,b ) In  1 . 5N HgSOj a t  25*G
S u rfa ce  Area o f  Sample = 1*03 cm
t  = 2 6 .8 *0  











6 .9 7 1
31 7 1 . 9 3 7 1708
32 7 4 . 1 3 7 178 6 258
33 7 6 .2 1708
34 7 8 .3 1703
35 8 0 .5 2 4 178 6
36 8 2 .7 2 4 178 6 16 7
37 8 4 , 8 1708
38 8 6 .9 1708
3 9 8 9 .1 18 178 6
40 9 1 .3 18 178 6 12 5
41 9 3 . 4 1708
42 9 5 * 5 1708
43 9 7 * 7 10 178 6
44 9 9 .9 10 178 6 68
45 10 2 .0 1708
46 1 0 4 . 1 1708
47 1 0 6 .2 7 .6 1708
48 1 0 8 .3 7 .6 1708 5 3
49 1 1 0 . 4 1708
50 1 1 1 . 5 1708
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